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THE JOHNSON FRICTION CLUTCH 
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This SUPER-CLUTCH will 
take a lot of hard knocks, with- 
stand instant engagement and 
sudden jolts from faulty ma- 
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Super-Strom 
Ball Bearings 


for Quietness and 









Long Life in 





Plain Bevel Gears 





HE straight tooth surfaces of plain bevel gears are mor¢ 

easily generated than the modern spiral or hypoid — yet, 

in spite of their simplicity and lower cost, well made 
plain bevels attain a surprisingly high degree of efficiency and 
quietness when given adequate bearing support. 


Simple directions for figuring bearing loads 


due lo plain bevel gears are to be found on In either straddle or over-hung mounting Super-Strom Ball 
pages 18 and 19 of the new STROM BALL Bearings maintain correct’ gear mesh by holding the gear 


BEARING LOAD COMPUTATION 
VANUAL. This 48-page book gives simple, 


conetse, easily understood methods for figur- 


support shafts rigidly in position. This unvarying shaft align 
ment maintains proper tooth contact necessary for maximum 
; , wer transmission without loss. 
ing loads on bearings due to all types of power transmissi 1oul loss 
‘ives. Engineers Jesigners will find 
drives. Engineers and Designers es Super-Strom Ball Bearings run cool and develop practically no 
this manual a valuable addition to their li 
friction at full load or maximum speed. The hard, mirror-like 


brary. Send for it—il’s free for the asking. 


surfaces of the balls and race grooves resist wear — looseness 
does not develop — adjustments are unnecessary. Super-Stroms 
by maintaining correct) shaft position — promote a smooth 
quiet gear action that is responsible for the lengthening o! 


Sitom 


STROM BEARINGS CO. 


Da istor of Varlin Row kwell ( orporation 
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What to Design 


WNERS and executives of manufac- 

turing plants come to us constantly 

with the question, what will be the product 
that will start us going again? 

We wish we knew. The bicycle helped 
in 1893, the automobile in 1907, radio in 
1921. Even as far back as 1837 the 
clipper ship pulled us out of a depression 
years ahead of England. 

Perhaps shipping will be a factor to- 
day. The latest statistics show that 40 
per cent of our foreign trade travels in 
American-owned ships, a record that goes 
back to clipper ship days, except for a 
brief period during the World War. Ship- 
yards are busier now than they have been 
for years. 

The automobile and the airplane will 
bear watching, because of the stimulating 
effect of the miles of new highway that 
are being built as emergency unemploy- 
ment relief, and because of the steadily 
growing mileage of lighted airways. 

New and better production equipment 
of all kinds is being and will be designed 
and built. The tremendous influence of 
war days and the reconstruction years that 
followed has given to designers of such 
machinery a momentum that will continue. 

Design of apparatus to put cheaper 
power into every home would open the 
door to vastly greater sales of domestic 
electrical machinery, air - conditioning 


equipment, and heating and cooking units, 
handicapped now by current costs that 
seem high to some users. Home amuse- 
ment devices such as the radio, the elec- 
trically operated phonograph, and _tele- 
vision receivers will be more sought after 
as we become reconciled to a shorter work 
week and work day, with more time to 
devote to culture and entertainment. 

After all, doesn’t this give us the guid- 
ance we need? Good roads have brought 
the country nearer to the city, are decen- 
tralizing industry, have enhanced the im- 
portance of the home as the center of 
family life. Splendid production machinery 
is lessening the proportion of time we 
must spend in making a living, is increas- 
ing the leisure available for physical and 
intellectual improvement and amusement. 

Most of us are so constituted that we 
need help to get the most out of our free 
time, help in the form of companionship 
or of some kind of what we may call 
amusement apparatus for want of a better 
term. Here, then, is the opportunity for 
the product engineer. [Let him design and 
perfect things that we can buy and _ use 
during our spare time, for stimulation, for 
relaxation, for entertainment. The re- 
search laboratories are full of embryo 
products of this sort. The product engi- 
neer must bring them out and make them 
available to the public. 














Designers faced with developing heavy 
elements capable of motion under 
precise control will find interest in this 
study of the design of Zeiss tele- 


scopes. A second article will follow 


HOUGH purely optical in purpose, the 
oe astronomical telescope is a mechan- 
ical creation. In telescopes of even medium size, 
bulky masses weighing tons must not only be 
delicately movable and perfectly balanced in any 
position, but must keep in step with the position 
of the stars. It is but natural that in thus har- 


monizing the characteristics of a great machine 


with the performance of a precision chronometer, 





Heavy Telescope Design By HENRY SIMON 
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it becomes necessary to deal with a number of 
unusual mechanical problems. These naturally in- 
troduce a number of exceptional design problems. 

To allow direction to any point in the heavens 
and to follow its apparent movement, a telescope 
must be capable of revolution around a fixed axis 
parallel to the polar axis of the earth, and ot 
being swung on a second axis revolving with the 
hrst and hence parallel to the plane of the 
equator. Two of the principal expedients em- 
ployed to realize this end are shown. They will 
be discussed by reference to the system of th 
large reflecting telescope. 

The instrument is supported on a heavy bas 
bearing on top an angular extension adjustable to 
permit of being fixed at the exact latitude ang! 
after erection at the observatory. Extending 
through both is a polar shaft driven on its 24 
hour course by a large worm gear through a pai 
of opposed worms. Carried in a yoke on tl 
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upper end of the polar shaft is a declination shaft 
upon which the instrument tube is supported. 
Equilibrium of the several movable parts of the 
instrument is effected by a triplicate system of 
counterpoises. 

It must be clear that in an instrument of such 
extreme precision, the slightest disturbance in 
alignment as the bulky masses revolve would 
prove fatal to accuracy. A natural thought 
would be to forestall such troubles by making the 
polar and declination shafts sufficiently large and 
stiff to prevent bending, and this expedient is 
used in some instruments. Such a_ procedure, 
however, involves the use of heavy parts and a 
resultant comparatively large element of friction 

















MOUNTINGS 


Two principal methods 
ot mounting — telescope 
tubes are used, the es- 
sential difference being 
that the axis of the in- 
strument tube is_ inter- 
sected by the declination 
axis 2-2 in Type A, while 
it is intersected by the 
polar axis 1-1 in Type B. 
Reflector-type telescopes, 
Type A, form the basis 
of this discussion 








THE WEIGHT-CARRYING SYSTEM 
Weight-carrying members are indicated by heavy lines 
how deflections taking place. Parts include: base 
ngular extension B, polar shaft P, worm gear C, 
Il’, declination shaft D, counterpoises G-G, H-H 
K, outer alignment members D, and P,, inner sup- 
ng members or “coolie” shafts Di and Pi, bridges 
lance lever system G-H, supporting bearing /, 
rockers J, large counterbalance A, alignment shaft 
bearings Li, L,, and bearing body or holder | 
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in the delicate telescope drive. For these reasons, 
the Zeiss company employs a solution which is 
of almost the opposite nature. Instead of at- 
tempting to prevent bending, attention is con- 
centrated solely upon neutralizing the noxious 
effects of the bending upon the alignment of the 
instrument. 

Friction and stresses are neutralized by assign- 
ing the alignment-maintaining and weight-carry- 
ing duties of the several instrument components 
to two entirely distinct and separate sets of parts. 
To this end, the declination shaft and polar shaft 
are each “dissolved” into outer tubular members, 
each charged with the alignment and guidance 
of its part of the assembly, and inner solid and 
heavy ‘“‘coolie” shafts for carrying the weight of 
the parts guided by the outer shafts. Similarly, 
the tube-holding means are divided into a bridge 
by which the tube is guided, and the carrying bal- 
ance lever system. 

In the case of the polar axis outer and inner 
members are not only entirely separate parts, but 
they do not touch each other at any point. The 
internal member is a rugged steel shaft supported 
near its middle by a heavy single bail bearing 
pivoted horizontally in rockers resting on ledges 
in the interior of the base casting. At the lower 
end of the shaft, a single large weight counter- 
balances the weight of the instrument assembly 
at the upper end. 

Rotating with the internal shaft, though not 
touching it at any point, is the outer 
alignment shaft. This is carried in 
two widely separated bearings at the 
outer ends of a body seated in the 
angular extension. At its upper 
flanged end, this body provides the 
bearing for the worm gear and a 
seating surface for the worms that 
drive it. Upon the top end of the 
alignment shaft is the yoke which 
establishes connection with the align- 
ment member of the declination shaft 
assembly. 

In the case of the declination axis, the inner and 
outer shaft members are in contact over a narrow 
area at the center. The outer alignment member 
is held in a yoke in two self-aligning surface bear- 
ings. The inner, carrying, shaft has a narrow 
enlarged portion with spherical surfaces making a 
close fit in corresponding spherical seating sur- 
faces formed in the outer shaft, but does not touch 
it at any other point. ‘Taking hold over this com- 
mon area on the outer shaft is a large ball bearing 
seated in a bracket on the top end of the internal 
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The inner race of the ball bearing 


polar shaft. 


is fixed to the outer declination shaft. The outer 
race is pivoted transversely in the bracket, thereby 
enabling the bracket to rock around the intersec- 
tion and preventing it from cramping the bearing 
under the deflection of the inner polar shaft. 

The method of carrying the tube is on an 
analogous “‘division-of-duty” order. ‘The instru- 
ment tube is aligned by the bridge, a light, rigid 
structure firmly connected to the outer declination 
shaft. The stresses which would fall upon the 
bridge are absorbed by the combined action of the 
counterpoise lever system. 

The weight of the instrument is balanced by 
the main counterpoise, and all strains are com- 


pensated for. The instrument assembly with 

















ARTICULATION AND DRIVE 


Articulation and drive of the testing telescope in 
the Zeiss Works Observatory. In photograph, 
identified parts include clamp ring U and inter- 
mediate plate I’. The diagram illustrates the 
bearing at the intersection of the declination 
and polar axes. Carrying shaft );, enlarged 
portion O, outer shaft D,, ball bearing QO, and 
bracket RK are identified 


which the alignment system has to deal, as well 
as the alignment system itself, is thus to all intents 
rendered weightless. 

Weight stresses are isolated and handed down 
successively through one quadruple system of 
members, while alignment of the various elements 
is successively transmitted up through a second 
quadruple system. At the same time, that part 
of the system concerned in the motion of the in- 
strument around the polar axis is freed from 
danger of stresses and variable friction caused 
through the shifting and binding of parts, and 
thereby the way cleared for the exact perform- 
ance of the driving gear. 

As has been mentioned, there is no contact 
whatever between the inner load-carrying shaft 
of the polar axis and the outer alignment mem- 
ber, nor of either with the worm gear that must 
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drive them. The necessary connection for th 
drive is established by a clutch device, whic! 
although differing as to details in individual cases, 
is in all Zeiss telescopes the same in principle. It 
always involves the use of a flat clamp ring 
seated on the polar worm gear and a floating 
intermediate plate between the gear and yoke. 
The plate has four radial slots, which are en- 
gaged by a pair of pins each on the clamp ring 
and the yoke and spaced 180 deg. apart. By 
clamping the ring by a screw actuated by a rod 
linkage from the astronomer’s stand at the ocular 
end of the telescope, the clamp ring is caused to 
revolve with the gear, thereby carrying along the 
disk and with it the instrument, around the polar 
axis. Since the disk is entirely free-floating, no 
stresses of any kind other than the driving mo- 
ment can be transmitted through it. 

A similar clutch device in combination with a 
worm gear motion is used for rotating the instru- 
ment around the declination axis. The device is 
applied to different instruments in different forms 
but is essentially the same in each instance. Here 
the required motion is of course not a “drive” 
but merely a movement for quickly inclining the 
tube by power to the desired latitude. This duty 


is performed by a motor driving a worm wheel 
sector mounted on the declination shaft. The 
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clutch ring is in this case seated on a flange keyed 
to the shaft and carries an arm linked to a bracket 
fast on the instrument body. In this case, the 
clutch arrangement embodies connection via a 
screw in the end of the arms. The function of 
this screw is to provide a means for minute adjust- 
ment of the instrument when centering it on an 
object, or in compensating for variations in the 











ACTION OF WEIGHT-CARRYING SYSTEM 


In A, the alignment bridge is shown disengaged to in- 
dicate that it puts no stress on the shaft. With the 
instrument tube vertical as at B, the counterpoise arms 
G are inactive as levers. In positions C and D, levers 
G take the weight of the tube off the shaft. In inter- 
mediate positions, as at FE, the levers take the load. 


BACKLASH TAKE-UP 


Constant-tension backlash take-up in the declination 
screw adjustment. Three parallel screws geared 
together to produce the same movement of their 
common nut are the basis of the device. The cen- 
tral slow-lead main screw runs in a fixed end- 
thrust bearing at the geared end, the outer fast- 
lead screws are carried in axially floating bearings 
End pressure applied to the auxiliary screws places 
the nut and main screw under uniform tension by 
means of a plain leaf spring at the left of the 
screw housing, which acts through pins against the 
ends of the auxiliary screws and is adjustable by 


means of cap screws 


refraction of the atmosphere. In some telescopes, 
a similar device is applied also to the polar drive. 
Apart from its function, this movement embodies 
a method of preventing backlash which is of sufh- 
cient interest to deserve comment. The principle 
is the well-known one of putting the nut under 
endwise spring tension. By the ordinary method 
of doing this, it becomes necessary to employ a 
spring several times as long as the nut travel, if 
anything even approaching uniform tension is to 
be obtained. The Zeiss device, however, confines 
the pressure spring to a very small space. 

Some inkling of the precision with which a 
large telescope must be revolved about the polar 
axis will be had from the statement that the 
image of some of the faintest visible stars extends 
but through half a second of arc, equivalent to 
about half a ten-thousandth inch at the periphery 
of the worm gear, while in photographing them, 
exposures lasting many hours must be made at 
times. Although in such cases, the astronomer 
keeps some near object under the hairline cross 
and corrects incipient errors with the screw ad- 
justments described, success would be out of the 
question unless the telescope were driven with the 
nearest approach to absolute accuracy. 

The parts immediately concerned in this motion 
are the highly accurate polar axis worm wheel and 
the worms used in driving it. It is necessary for 
the design of these parts to be such as to forestall 
later development of the slightest play or resist- 
ance. In accordance with the procedure of using 
ball bearings for load-carrying members and sur- 
face bearings for exact alignment, the polar drive 
worm gear bearing is of the latter type, with an 
included taper angle of 4 deg. Axially, the gear 
hub is held at the bottom by a shoulder on a 
hollow stud shaft and on top by a ring which is 
adjustably maintained in contact with the gear by 
several setscrews in a flange fast on the stud 
shaft. ‘The cast-iron gear is thus held in an abso- 
lutely positive manner against movement in any 
direction except that of rotation. The iron-to- 
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POLAR WORM DRIVE 

Surface bearings are used for exact alignment, the in- 
cluded taper angle being 4 deg. Gear hub 4, shoulder B, 
hollow stud shaft C, ring D, flange FE. Other parts are 

identified in adjacent drawing 

iron contact of the two parts, ordinarily contrary 
to good practice, is a benefit in that there is no 
member having a different coefficient of expan- 
sion. Since no local rise in heat can occur from 
the slow motion of the gear, this means that the 
bearing clearances are bound to remain the same 
under any temperature variation to which the 
telescope may be exposed. 

The same exacting design must hold true for 
the two worms which are usually used in Zeiss 
instruments to drive the worm wheel. In these 
days of hardened gears, it might be natural to 
expect that these worms would be hardened and 
ground. As the worms, however, are not likely 
to revolve more than 100 to 200 times a day, and 
since the load on them is relatively light, the ques- 
tion of wear is negligible. The vital point is 
initial ‘“‘ultra-precision” better obtained, and be- 
cause of the avoidance of heat-treating strains, 
better maintained, in a worm produced and 
finished by turning from soft metal. 

‘The assembly comprises a frame in which a 
bearing holder is held to bosses in the frame by 
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four screws which permit it a slight amount of 
floating adjustment for height and endwise. Of 
particular interest in the design of the worm are 
the bearings. When it is considered that an error 
of a ten-thousandth of an inch in the form or posi- 
tion of a tooth flank in the gear will cause 
troublesome recurrent error, then it must be clear 
that it is equally necessary to avoid the slightest 
amount of endwise motion in the worm. At th: 
same time, it is important to prevent excess fric- 
tion. The worm is held in radial alignment at 
each end of the floatable holder by a long cast-iron 
split bearing of ordinary construction. Against 
end play, however, it is provided with a combina- 
tion ball-V-center thrust bearing of unusual 
design. 

Firmly seated in each end of the worm shaft 
isa hardened pin. The end surfaces of these pins 
are ground almost mathematically plane and per- 
pendicular to the worm axis. In contact with this 
optical plane at each end is a similarly exact flat 
on a steel ball. The steel ball is held in turn in a 
female center in a hardened screw stud in the end 
walls of the frame. 

This design is as simple as it is correct and free 
from difficulties in production. It renders the 
worm susceptible to being adjusted with extreme 
delicacy, yet is not at all sensitive to disturbance 
itself. The pin end surfaces are the only ele- 
ments calling for correct alignment. ‘The pins 
and screw studs may be out of true or off center 
by any reasonable amount without affecting the 
action of the bearing. The resultant combination 




















HALF OF A WORM 


A sectional view of half of one of the worms. The 
sembly comprises a frame F, bearing holder G and hold 
ing screws H, split bearing /, hardened thrust bear 


pin J, steel ball K, and stud L 


of worm wheel and worm is therefore one in 
which neither part can develop any play in its 
bearings once they are correctly adjusted, while 
both are insured against varying friction and thie 
development of resistances from deformation. 
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VARIETY of finished parts and materials re- 
quired for individual drive insulating machine 


Redesigning Trial Models 


By 
H. ZARAFU 


Assistant Chief 
Engineer, 
Elevator Supplies 
Company 





NGINEERS who design special 
machinery must have an_ excep- 
tionally broad experience, one that 


reaches into all the branches of produc- 
tion and engineering problems. The 
materials to which he resorts include 
practically every kind known. His de- 
signs incorporate an almost endless 
variety of mechanisms, and his machine 
may be required to perform any con- 
ceivable production process, such as 
soldering, spot welding, local annealing, 
glueing, painting, weighing, counting, 
measuring, or any other operation. 

It is evident that the highest type of 


engineering skill and training is re- 


quired of designers of special ma- 


chinery. They must have an analytical 
mind with the scientific training so that 
they may be able to reduce a problem 
to its simplest terms. Usually, each 
new design represents an entirely new 
problem, one entirely foreign to any 


Whereas 


designers of products for quantity pro- 


that may have gone before. 


duction have the chance of improving 
their designs after the first model has 
been built and tested, the designer of 
special machinery rarely has that oppor- 
tunity. Frequently only one of a given 
Rarely 


does the number of units built amount 


design is ever manufactured. 
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to what can be considered quantity production, 
It must not be assumed that designers of special 
machinery are superhuman and are able to grasp 
without further investigation all of the details 
of every new problem they face. They must first 
set up what is to be accomplished. ‘Then a thor- 
ough investigation is made to discover how the 
operations involved are performed by using pres- 
ent methods, what the difficulties and advantages 
are, how similar operations are performed on 
other machines, and what existing mechanisms 
may be adopted for the problem in hand. 
Hfowever, these men being actively involved in 
a variety of machines of diversified forms and 
purposes, they become advantageously prepared 
to arrive at the solution of a new problem in the 
shortest time, with a minimum of errors. 
Sometimes the client merely specifies what he 
wants to have accomplished, and puts the entire 
problem of the design up to the manufacturer of 
the special machine. In other instances, the basic 
principles of the design are furnished by the client, 
or perhaps he has already built a machine and 
wishes to have a more reliable one that will be 
more economical to manufacture and operate. 
The insulating machine described here is an ex- 
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ample of a very modern single-purpose machine. 

The triple-head machine, shown in the accom- 
panying illustration, consists of end frames and 
longitudinal members on which the spinning heads 
or flyers, take-ups, supply reels, and other parts 
are mounted. A single motor drives all of the 
eight units mounted on one frame. Each unit is 
driven from the main shaft by a friction clutch. 




























REDESIGNED single-head insulating ma- 
chine embodying unit construction with 
two-speed built-in motor, full automatic 
control, and many mechanical refinements 


EIGHT single-head insulating machines in 
a battery, each independently driven. Few 


exposed parts, and a rigid construction 
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Dithculty was experienced in maintaining the 
various shafts of this built-up machine in proper 
alignment. Also, on account of the high speeds, 
the clutches gave considerable trouble. Also, 
the client desired to procure an insulating ma- 
chine that would operate at higher speeds, be 
more compact and have interchangeable parts. 

l:vidently, the principles of design used on the 
old built-up machine could not be applied to the 
proposed new design. No improvements that 
might be made in the design or workmanship 
could eliminate the fundamental troubles of 
shafts getting out of alignment and clutch fail- 
ures. Therefore it was decided to develop a 
hine wherein each unit would operate entirely 
pendently with its own motor drive. 

\ unit of the single head machine of improved 
gn is shown in the illustration to the left of 
picture of the older triple-head machine. In 


improved design, each unit is a complete ma- 
e in itself, 


r 


A vertical two-speed motor is 
Du t-in at the top of the cast-iron column and 
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rRIPLE-HEAD 
insulating ma- 
chine of built-up 
design, Alig n- 
mont difficulties, 
clutch troubles, 
lack of compact- 
ness and other 
deficiencies 
called for a re- 
design. The new 
design is shown 
on the preceding 


page 


drives the unit through a vertical spindle. ‘The 
Hyer, on which the spool of insulating tape or 
cotton is mounted and which wraps the insulation 
on the wire, is driven through gears from the 
vertical spindle at a speed of 4,500 or 6,000 
r.p.m., corresponding to motor speeds of 900 and 
1,200 r.p.m. Double windings in the motor per- 
mit the choice of either speed merely by throw- 
ing over the switch. 

Wire to be insulated comes off the supply reel, 
shown empty in the illustration. The wire passes 
up through a pot containing the adhesive, shellac, 
which is used only when paper is to be wrapped, 
then through an automatic device that miters the 
coating of shellac to exactly 0.001 in. thickness. 
The wire then passes up through the center of the 
flyer, where the insulation is wrapped on, and then 
takes several turns around the capstan, which 
controls the rate of feed, and is driven through a 
worm reduction off of the vertical spindle shaft. 
The feed must be very accurately maintained, 
otherwise the insulating tape or cotton will not 
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lap uniformly throughout the length of the wire. Cor- 
rect tension in the wire passing from the supply reel up 
through the adhesive pot and around the capstan is ob- 
tained by a brake on the supply reel. After passing 
around the capstan the wire with the insulation on it is 
threaded through the distributor and wound onto the 
take-up reel. 

A disk clutch with cork inserts is used in transmitting 
the drive to the take-up reel in order that there may be 
slippage in the drive and, at the same time, a positive 
friction driving element that will maintain the tension 
on the wire coming to the take-up reel. 

If the insulation that is being wrapped breaks, or if 
the spool becomes empty, the motor is stopped auto- 
matically and the light at the top of the machine shows 


BOOKS FOR ENGINEERS 


A HANDBOOK OF ENGINEERING UsaGE. By A. C. Howell, 
associate professor of English, University of North 
Carolina. 308 pages, 5x74 mm. Indexed. Cloth 
board covers. Published by John Wiley & Sons, 

Inc., New York, N. Y. Price $2.50. 


“IT IS time to face squarely the fact that for the 
majority of engineers English is a tool for advancement 
in their profession.” This book is therefore frankly a 
tool, a handbook for reference purposes. To facilitate 
reference each paragraph is concerned with a single item 
or idea, numbered and indexed. The further 
divided into chapters and sections. Chapters deal with: 
General Characteristics of Engineering Writing, The 
Word, The Sentence, The Paragraph, The Whole Com- 
position, Punctuation and Mechanics, Grammar, The 
Business Letter, The Report, and Technical Magazine 
Articles. Each point is clarified by a and 
“right” illustration. The book itself is a good example 
of the “clear, accurate, and concise’”’ English that its 
author recommends. The engineer who handles reports 
or correspondence or who writes for magazines should 
find it valuable. 


book 1S 


“wrong” 


AMERICAN DigseL Encines. By L. H. Morrison, 606 
pages, 53x9 in. Cloth board covers. Indexed. 
Published by the McGraw-Hill Book Co., Inc., 370 

Seventh Ave., New York, N. Y., Price $5. 

ALTHOUGH this comprehensive book is intended for 
several classes of readers besides designing engineers, 
and is quite largely descriptive, it contains much infor- 
mation, including numerous drawings and data on theory 
and practice, of great value to those interested in the 
design of engines. 

The author, Associate Editor of Power and 
Chairman of the Oil & Power Division of the 
American Society of Mechanical Engineers, has been 
in an excellent position to collect valuable material. One 
chapter deals with the economics of Diesel power, and 
others with items relating to installation and operation, 
but the greater portion of the volume concerns the design 
of various units or of the engine as a whole. Ten 
chapters, for example, treat of such elements as frames, 
bearings, crankshafts, pistons, conecting rods, cylinders, 
heads, valves, pumps, and related parts. These and other 
portions make the book an excellent one for addition to 

any mechanical engineer’s library. 
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red. \ counter shows how feet of wire have 
been insulated. 

In another illustration is shown a battery of eight 
units of the improved single-head insulating machine 
Fach unit has its individual motor drive. There are no 
exposed chain drives, as in the old machine, and it 
Man 
other points of improvement can be visualized readil 

This brief description gives an insight to the variety « 
problems that must be solved by the designers of speci 
machinery. In addition to the various features alread 
mentioned, there are the same elements as are involved | 
the design of all standard machine tools, namely, access 
bility and interchangeability of parts, design for tooling, 
safety, and other factors. 


many 


appearance suggests compactness and _ rigidity. 
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PATENT LAw For CHEMISTS, ENGINEERS AND EXEct 


TIVES. By Fred H. Rhodes, Professor of Industrial 
Chemistry, Cornell University. 207 pages, 54x8 
Indexed and Appendixed. Clothboard cover 


Published by the McGraw-Hill Book Company, 37 

Seventh Avenue, New York, N. Y. Pnice $2.5 
MODERN industry is based so directly upon applied 
science that in many instances the financial success of an 
enterprise depends very largely upon its ability to kee; 
pace with technical within its field. Better 
processes must be developed ; new and improved products 
must be made. The importance of technology is so com- 
monly accepted that research and development has be- 
come a recognized branch of the work of many corpora 
tions. Despite this general appreciation of the import 
ance of applied science in industry, there is among execu 
tives and investigators a surprising lack of information 
concerning that division of the law which has to do with 
the protection of the results of research. 
written primarily to fill that need. Most emphasis has 
been placed on the nature and scope of patents and the 
protection afforded by them. Comparatively little spac 
is devoted to consideration of the formal matters 
procedure, but many references to cases are included 
A complete index to all cited cases forms one appendix, 
another gives a number of forms for use in this division 
of legal procedure. The volume is well and clearly 
written, and sets forth in concise and easily understa1 
able fashion the intricacies of patent procedure. 


advances 


This book was 


HENLEY’s TWENTIETH CENTURY Book oF RECcIPES 
FORMULAS, AND Processes, (REvISED EDITION 
Edited by Gardner D. Hiscox, M.E. 800 pages 
6x49 in. Illustrated. Indexed. Clothboard cov 
Published by The Norman IV’. Henley Publis) 
Company, 2 West 45th Street, New York, N 
Price $4. 


NEW formulas, processes, and a chapter on laborator) 
methods have been added to the newest edition of tls 
reference book. Since an endeavor is made in the w 
ing of the work to make it equally practical for the 
housewife, mechanic, manufacturer, artisan, and ex] 
menter, the material included is popular in tone, 
the treatment does not detract from its value. Sev 
formulas are often given for obtaining a like m 
rial for experimental purposes. The information, as 
presented, will not, of course, displace more techi 
sources for the engineer’s use, but the book is of dec 
value in answering common questions. 
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Roller Chain Drives 


IN THEORY AND PRACTICE 


HAIN elongation or “stretch” is caused by wear 

between the pins and the bushings in which they 
turn. Since a reduction of this elongation means a 
longer period of service for the chain a careful study of 
what takes place when a chain approaches and leaves each 
sprocket is important. Fig. 1 represents diagrammatic- 
ally a driving and driven sprocket, and a chain in which 
a link on each sprocket is about to flex. For the driver, 
the link AB is a roller link and BC is a pin link, B being 
called the forward pin and C the rear pin. 

While the driving sprocket is turning through 1/\’* 
of a revolution, C moves to the position B and seats itself 
between the next pair of teeth. In doing so the link BC 
turns through an angle of 360/N, deg. with respect to 
AB, and the pin & turns within its bushing the same 
amount. During this ‘rotation the bearing pressure 
between pin and bushing has been equal to the working 
load 7 of the chain. 

If d is the pin diameter and f the coefficient of friction, 
one bend of a pin link at the driver 
produces a frictional loss of 

ndfT 
12 N, 

During this action the roller has 
not turned between the teeth of the 
sprocket, nor has the bushing turned 
within its roller. This pin comes into 


SiN, 


action on the driving sprocket ——— 


ft.-lb. (1) 


aT the calculation of forces act- 


times per minute, where L is the total 
number of links in the chain, and S; 
is the r.p.m. of the driving sprocket. 
Hence the frictional loss per minute 

each forward pin over the driver 


in g on chains. 


ad fT S, 


4 ft.-lb. per min. (2) 


Fig. 2—Analysis of im- 
pact conditions between 
rollers and = sprocket 


Roller link, _-Pin link 





This third article of the series 
describing roller chain drives 
takes up wear of bushings, 


pins, and sprockets, as well as 


tion of chain lengths, center 
distance, and tangential dis- 
tance, further discussion and 


a chart are given on page 335 


By G. M. BARTLETT 


Professor of Machine Design, Purdue Universit 


Consulting Engineer, Diamond Chain & Manufacturing Company 


Now this same pin 6 which plays a part in the bending 
of a pin link over the driver plays its part in the bending 
of a roller link when leaving the driven sprocket. In 
this case the pressure between pin and bushing at P is 
I at the end of the motion; but at the beginning of the 
turn it is less than 7, as given in previous equations 


Q?° 


Ne 
taken as the average value of the pressure angle ¢2 during 
the life of the drive. 

By a process of analysis too intricate to be dealt with 
here the number of foot-pounds of energy lost in fric- 
tion at the forward pin may be determined; then the 
loss at the rear pin, and finally an expression may be 
deduced showing that the rate of chain elongation due to 
wear between pins and bushings is approximately propor 
tional to: 


For calculating the average pressure, 26 may be 


fH (Ni + Nz) 
“BPLNiNo | 


(3) 


where H is the horsepower trans- 
mitted and B is the length of the 
bushing, and P is the pitch of the 
chain. The value of this expression 
is also proportional to the number of 
heat units developed per minute by 
pin friction for each square inch of 
projected pin area. It is interesting 
to note that the rate of elongation is 
theoretically independent of the pin 
diameter, the r.p.m., and the chain 
velocity. 

Formula 3 does not take account 
of the turning motion between the 
bushings and the rollers because this 
does not cause chain elongation. It 


For calcula- 


360° 
N2 
Pin link -~. 
| ioe i / ~ 
—<{ {| Lin 
\\ J} \ j 
LEY 
\ 
ae 
] 
PA 
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does effect the efficiency, however, and it can be shown 
that when the bushing diameter is about 1.41 times the 
pin diameter the loss in efficiency due to chain friction 
340 df 
PN\Ne 

Besides this there are other efficiency losses such as 
those due to impact between rollers and_ sprockets, 
velocity fluctuations where a low number of teeth is used, 
and friction in the 

The subject of 
theoretical interest. 


is very nearly per cent. 


sprocket bearings. 
chain drive efficiency is mainly of 
The efficiency of every well designed 
roller chain drive is high, and one does not take the 
trouble to test the exact efficiency of a proposed drive 
before adopting it, because other considerations are gen- 
erally of greater importance. If a drive of maximum 
efficiency is required the designer should note that the 
efficiency of a chain drive may be increased by: 
(a) Making the pin diameter d as small as is con- 
sistent with strength (increased bearing area 
can be obtained by using a wider chain). 


(b) Using a larger number of teeth in both sprockets. 

(c) Reducing the weight of the chain. 

(d) Reducing the r.p.m. 

(e) Increasing the load TY within proper limits. 

({) Increasing the center distance. 

(g) Making the tangential distance equal to an exact 

multiple of the pitch. 

(h) Copious lubrication. 

The wear of sprocket teeth is mainly due to roller 
impact. As engagement between a chain and sprocket 


is taking place, Fig. 2, each link AB turns about the 
pin A with an angular velocity equal to the angular 
velocity of the sprocket. Hence the linear velocity of 
the roller 6 along the arc BC is equal to the linear 
velocity of a point on the spocket at a distance P from 
the center; that is, the roller strikes the sprocket with 
a velocity equal to: 


2aFs ft. p a PS ft. p 
——— ft. per min. or =—— fet. per sec. 
) * 360 * 
- , ae 4 ; ; 
Ihe energy of one impact is >— ft.-lb., in which w 


2 « 
is the weight in pounds, v is the velocity of the roller 
along the arc BC in it. per sec., and g = 32.16. 

It is uncertain how much of the mass of the chain 
plays a part in the impact, but we may reasonably 
assume that it is proportional to the weight of a link and 
nearly equal to it. 


Cc 


Putting ra for v and 32.16 for g, the energy of 
DO 
one impact is: 
WU" wP?S* 


ao “tases od, 

An examination of this expression shows that in the 
case of any given chain the destructive action due to 
impact between a given chain and sprocket is propor- 
tional to the square of the r.p.m., and is independent 
of both the chain velocity and the number of teeth in 
the sprocket. 

The destructive action is also proportional to the 
weight of the chain and to the square of the pitch. 
Hence, if sprocket wear is to be reduced, the r.p.m., the 
pitch, and the chain weight should be kept as low as 
is consistent with strength and pin bearing area. 

There are four detrimental tendencies which result 
from excessive roller impact, namely: the breaking of 
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MOTOR and auxiliary drives on a “Talkie” projection 
machine employing film with the sound photographi- 
cally Since the 
“frame” at the projection 
“electric 


recorded. film must stop for each 


head and must 


photo-electric 


pass the 


eye,” or selenium cell, in 
continuous travel 


the projection, 


and in perfect synchronism with 


absolute accuracy is essential. The 


installation must also be noiseless 


rollers, noise, heating, and the wear of sprocket teeth 
Roller breakage has nearly been eliminated by the use 
of better materials and proper heat-treatment. Nois: 
due to impact has been reduced by the introduction ot 
the newer design of sprocket teeth, and can be further 
reduced by better lubrication and the use of short-pitc! 
multiple-width chains. Heating hastens wear and 
always accompanied by a loss of power. Sprocket tooth 
wear is the result of a continuous succession of blows 
administered by the rollers. This may be reduced 
the case of the smaller sprockets by casehardening. But 
assuming that reasonable attention is given to all othe: 
matters, the most important consideration is that 
keeping the impact per square inch of roller area witl 
practical limits determined by experience. And_ th 
means the determination of the maximum sprocket spe 
to be used with a chain of a given pitch, weight, a1 
roller size. 

The allowable amount of impact between a roller a1 
a sprocket tooth is proportional to the projected area 
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of the roller. Impact per square inch of projected roller 
area is: 

wP*S§* » 

844,583 A >) 

Experience shows that for satisfactory service this 
energy of impact should not exceed about 0.363 ft.-lb. 
per sq.in. Putting this equal to the expression 5 and 
solving for S we have 

1920 | A 
Max. r.p.m. = “PN WP (6) 
where IV is the weight per foot of chain. 

If we assume that all of the energy of each impact 
is either converted into heat or used in the permanent 
deformation of the sprocket teeth, the loss of power in 
impact at both sprockets is: 


WEP see a 
R44.583 (91 + So") ft.-lb. per min. (7) 
where |’ is the velocity of the chain in ft. per minute. 

Besides the working tension T in a chain there is an 
additional tension due to centrifugal action which should 
be taken into account where the chain velocity is high. 
This force 7, acting tangentially, is calculated from the 
formula: 

Wr? 
115,920 

The direct centrifugal force acting radially and tend 
ing to throw the chain farther from the center of the 
sprocket is calculated from the formula: 

pee Ae | (9) 
18.450 
where 7 is the ratio of teeth in mesh to the total number 
of teeth. 

The tangential component in Formula 8 has no other 
effect than to add to the tension in the chain and to 
increase the bearing pressure upon the pins, thus increas- 
ing the rapidity of chain elongation. 

At low speeds, the radial force in Formula 9, which 
tends to throw the links further out on the teeth, probably 
has no detrimental effect, but it is quite likely that the 
correct action between chain and sprocket teeth is dis- 
turbed when the chain velocity is high. This subject 
has not vet been investigated thoroughly. It is known, 
however, that when the chain velocity exceeds 1,600 ft. 
per min. for the average standard roller chain the action 
is not as satisfactory as at lower velocities, and there- 


és lb. (8) 
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fore good practice limits the chain velocity to about 1,600 
ft. per minute. 

Several formulas for the calculation of chain lengths 
have been published with the statement that they are 
theoretically correct. This is not exactly true as it can 
be shown that they cannot be applied when the sprockets 
have a low number of teeth and are placed on short 
centers. The subject is not of sufficient general interest 
to demand discussion here. For pzsactically all cases 
likely to come up, the following formula gives accurate 
results. Expressing lengths and distance in pitches, the 
length of chain, L, for center distance C, and sprockets 
having N, and N* teeth, 


: ; K (N2— N;)* 
L = 2C +4 (Ne +1) + 


\fter calculating 


the corresponding value of A is found in the accom- 
panying table. 

Charts are available for the rapid calculation of chain 
lengths. Such a chart based upon the above formula is 
presented elsewhere in this number of Product 
Engineering. 








Fig. 3—Caleculation of tangential distance between 


sprockets 


The non-driving strand of a chain should never be run 
tight. Adjustable centers should be provided wherever 
possible, and the proper amount of slack can then be 
easily determined by finding the particular center distance 
at which the chain runs most smoothly and quietly. 
Horizontal drives have sometimes been operated satis- 
factorily where the drop in the slack strand has measured 
as much as one quarter of the center distance, but this 
is unusual. A sag of 2 to 4 per cent of the center dis- 


Values of K for Computing Chain Length 


 s . Ns-N, Mea _ NeN;, _ N-N, 

7. K a K 7 K = K . K 
0.2 .02533 2.7 .02574 3.95 .02628 4.75 .02683 5.55 .02762 
0.4 .02534 2.8 .02578 4.00 .02631 4.80 .02686 5.60 .02768 
0.6 .02535 2.9 .02581 4.05 .02634 4.85 .02690 5.65 .02775 
0.8 .02536 3.0 .02584 4.10 .02637 4.90 .02694 5.70 .02782 
10 .02538 3.1 .02588 4.15 .02640 4.95 .02699 5.75 .02789 
1.2 .O2541 3.2 .02592 4.20 .02643 5.00 02704 5.80 02796 
1.4 .02543 3.3 .02596 4.25 .02647 5.05 .02708 5.85 .02804 
1.6 .02547 4.4 .02601 4.30 .02650 5.10 .02713 5.90 .02812 
ii: iia ait 1.8 .02551 3.5 02605 4.35 .02653 5.15 .02717 5.95 .02820 
ty bec 2.0 .02555 3.60 .02610 4.40 .02656 5.20 .02722 6.00 .02828 
arene oe 2.1 .02557 3.65 .02612 4.45 .02659 5.25 .02727 6.05 .02837 
oo 2.2 .02560 3.70 .02615 4.50 .02663 5.30 .02733 6.10 .02847 
2.3 .02562 3.75 .02617 4.55 .02667 5.35 .02738 6.15 .02558 
2.4 .02565 3.80 .02620 4.60 .02671 5.40 .02744 6.20 .02870 
2.5 .02568 3.85 .02622 4.65 .02675 5.45 .02750 6.25 .02883 
2.6 .02571 3.90 .02625 4.70 .02679 5.50 .02756 6.28 .02897 
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tance is usually considered about right. In horizontal 
drives it makes very little difference whether the slack 
strand is below or above. For short centers it is a little 
better that it be below. The same may be said of 
oblique drives. If the drive is vertical it will not be 
possible to allow as much slack as in the case of hori- 
zontal drives. It is best to start a drive with just enough 
sag to relieve the tension. This can be tested by a push 
of the finger. ‘ 

The minimum possible center distance is of course 
slightly greater than one-half the sum of the outside 
diameters of the sprockets. Such drives are permissible, 
but the rule usually followed for drives expected to give 
long service is to make the center distance at least equal 
to the pitch diameter of the large wheel plus half the 
pitch diameter of the smaller wheel. Still better results 
will be obtained if the center distance is made from 20 
to 40 times the pitch. 

Very short center distances can be provided for by 
making each sprocket only half as thick as the standard, 
and allowing them to overlap as shown in Fig. 4. This 
arrangement has been used to obtain very large speed 
reductions. A reverted epicyclic train consisting of four 
sprockets and two chains may be designed to give a 
speed reduction as high as 1,600 to 1 without using more 
than 41 teeth in any sprocket. The center distance in 
such a device could be as small as one-half of the pitch. 
and the chain length as short as 42 pitches. 

In drives where the slack in the chain must be taken 
up and cannot be dealt with in any other way, an extra 
sprocket called an idler or jockey sprocket is sometimes 
used. Such a sprocket should not contain less than 17 
teeth and its speed should not be above the maximum 
allowed in the tables for either of the principal sprockets. 
It can rotate over a fixed but adjustable pin, or can be 
mounted on a swinging arm which keeps it pressed 
against the slack side of the chain by means of a spring. 
In some cases the roller is mounted on an eccentric bear- 
ing which automatically turns and regulates the position 
of the idler to accommodate the stretch of the chain. 

Idlers are not needed in the great majority of cases 
and are not recommended unless the conditions make 
their use necessary. Sprockets are superior to rollers for 
this purpose. They are better if hardened, and they 
should be allowed to float slightly along the pins over 
which they turn. Idlers should never bear against the 
driving strand of the chain. They may be placed on 
either side of the slack strand. 

In every joint of a chain there are spaces between 
the working parts, such as spaces between the pins and 
bushings, between the bushings and rollers, between the 
roller links and pin plates, and between the rollers and 
inside plates. If these spaces are filled with a lubricant, 
three desirable conditions are brought about: first. the 


Fig. 5—A method of splash lubrication 
whereby pivoted fingers whip the sur- 
face of the oil bath 
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lubricant reduces the frictional wear between the moving 
parts, increasing the efficiency of the drive and prolong- 
ing its life; second, it forms a cushion which prevents 
metal to metal contact and minimizes the effect of shocks 
and impacts; and third, it quiets the action of the drive 
to a marked extent. 

Chains are usually lubricated before they leave the 
factory. In addition to this they should be well lubri- 
cated from time to time by removing them, cleaning 
them in a bath of kerosene or gasoline, then drying and 
placing in a bath of lubricating grease heated to about 
140 to 170 deg., until the grease flows into all parts and 
fills the spaces. This applies to all roller chains not run 
in chain cases. 

Chains operated in dusty and dirty places should be 
enclosed in dustproof cases. High-speed drives operat- 
ing under conditions where a long period of uninter- 
rupted service is required should be run in oil cases 
in which provision is made for a constant supply of 
oil to the chain. This oil supply is provided for in sev- 
eral ways. Where the driving strand of the chain is 
below and approximately horizontal, an oil bath is main- 
tained at a level just a trifle below the lower strand 
when it is under tension. Thus while driving the chain 
does not touch the oil, but whenever the motion stops 
the lower strand sags a sufficient amount to dip into the 
bath and become thoroughly lubricated. If the chain 
is allowed to run at high velocity immersed in the oil, 
heat will be rapidly generated, and sometimes this 1s 
sufficient to boil the oil. Another method is to secure 


Fig. 4—Short center distances can be obtained by allow- 
ing the sprockets to overlap 
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Roller chain speed reduction unit for a 


15 hp. motor 


to give a reduction of 46 to 1 


a disk to the hub of one of the sprockets with its 
periphery dipping into the oil bath. As this disk rotates 
it picks up a large quantity of oil which is thrown by 
centrifugal force against a V-shaped plate in the upper 
part of the case. The drops of oil then trickle down the 
surface of this plate and fall upon the upper strand of 
the chain. 


Where the speed is high the oil slinging disk tends to 


throw up too much oil, reducing it to a spray or even 
to a fine mist which it is difficult to retain within the 
cas To reduce the quantity of oil to the amount needed 


+r\3 
I¢ 


lubrication, the disk may be replaced by a slender 


metallic finger, Fig. 5, swiveled at an appropriate point 


on the sprocket hub. Each revolution, this finger throws 
up a supply of oil which is caught on the lower surface 


splash plate and conveyed to the lower strand of 


the chain. Other methods are: the use of a pump; the 


use ot a chain or ring hung over the shaft which brings 
the oil to the hub whence it follows the side of the 
S] ket to the teeth and to the chain; and the use of 
an ordinary oil cup adjusted to release 10 to 20 drops 
per munute upon the lower strand of the chain. 

recapitulate, in determining the pitch of the chain, 
tl umber of sprocket teeth to be used, and the center 
dis e, the following considerations should be kept in 
mi 

r.p.m. of the smaller sprocket must not exceed 

1.920 A 
2 iP 

Hi the pitch of the chain must be short enough to 
al] 


he required sprocket speed. 
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The chain velocity should not exceed 1,600 ft. per 
min., and by a proper choice of the number of teeth 
and the pitch this can usually be kept low. 

The center distance may vary greatly, but in the best 
drives it will not be less than the diameter of the larger 
wheel plus half the diameter of the smaller wheel, and 
it will not be greater than about 70 pitches unless the 
velocity is low. 

The number of teeth may be as low as 5, or as high 
as 150, but the designer should try to limit the number 
of teeth to a range of 17 to 90 teeth. 

Horsepowers and working loads are usually deter- 
mined from a table, but such a table must be used 
judiciously, as the figures are based upon the use of 
not less than 15 teeth, good lubrication, clean conditions, 
steady loads not subject to sudden shocks, and center 
distance not too short. Where loads are unsteady or 
chains are subject to sudden jerks at starting or at other 
times, or when the lubrication is not of the best, figures 
should be used ranging from 80 down to 50 per cent of 
tabulated. \lso, lower figures should be used 
when particularly long service is required without the 
necessity of taking up chain slack. 


those 
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Diesel Engine Performance 
at the International Race 


ONE of the most gratifying performances to Diesel 
enthusiasts at the International 500-Mile Race held at 
Indianapolis Motor Speedway on Memorial Day, was 
that of the Cummins Diesel-engined automobile, the first 
of its kind to compete in this annual event. Out of the 
forty cars that started, this Diesel-engined car was one 
of the eighteen to finish the gruelling test, and came in 
ahead of five gasoline-motored cars. The average speed 
of the winner of the race was 96.629 miles per hour. 
Dave Evans, in the car driven by a converted 
Diesel engine, averaged 86.17 miles per hour. 


marine 
This in itself was a good showing. More significant, 
however, was the fact that the Diesel-engined car was 
the only one that, in the history of this racing classic, 
has been able to run the 500 miles without any stop 
whatsoever. The complicated and expensive 16-cylinder 
easoline-motor contestant fell by the wayside, as did 
also many of the 8-cylinder cars. When it is considered 
that the development of the Diesel engine for automo- 
tive purposes began only a relatively few years ago, 
whereas the gasoline cars entered in the race represented 
the result of twenty years of development, the showing 
made by the Diesel car is remarkable. 

Lured by the high efficiency of the engine and the 
cheapness of the 
time 


fuel it consumes, engineers for a long 


have been the 
The minimized fire 


substitution of 


working on the development of 
Diesel engine for automotive use 
the crude oil for 
gasoline, has made the Diesel a desirable engine for air- 


hazards, because of 
planes, the Packard Diesel being an outstanding develop- 
ment in this field. 

The object of Mr. Cummins is to perfect and refine 
an automotive Diesel engine, 
urgent 
tractors and 


the feeling being that there 


is an need for Diesel engines for trucks, buses, 


locomotives. The principal drawbacks of 
engine are its lack of flexibility in speed 
range and its inability to burn the fuel oil rapidly and 


this type of 


completely. However, great strides in overcoming these 


disadvantages have been made 
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The Dress of the Product 
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HAT are the products going to be that will do duty, 

service or decorative, in the diversified interiors of 
the buildings of tomorrow? What effect will the new 
architecture have on design trends, color trends, finishing 
operations? What must the designer anticipate to satisfy 
the demands of consumers whose very surroundings rebel 
against the old and conventional ? 

The A. O. Smith Company builds a great research labora- 
tory completely of glass and metal side walls. ‘The Simonds 
Saw Company builds an entire plant in one huge four-acre 
room without a window. The architectural exhibit of 1931 
features a modern house, quickly erected, simply built of 
metal and glass. The McGraw-Hill Company erects a new 
ofice building in the Times Square District with exterior 
color one of its astonishing motifs. 

The clock, the desk, the adding machine, the chair, the 
punch press, the refrigerator, the vacuum cleaner, the 
elevator, the industrial machine are going to be “functioned”’ 
instead of merely decorative, simple instead of ornate, 
colorful instead of drab. Lacquers and enamels, platings 
and other finishes, are becoming part of the education of 
the designer. Tomorrow these color media will be as 
important to the designer as strains and stresses. 

“T’ve been preaching color for twenty years,” said 
Dr. Luckiesh, Director of Lighting Research Laboratory, 
Nela Park, and a leading color authority, “its fundamentals, 
its applied psychology, its use as a light reflector, as a 
decorator, as a maker of moods, as a delineator of person- 
alities. It seemed to me that eventually it would become 
an ever-increasing factor in sales approach and results. I 
also predicted that architectural exteriors and industrial 
machinery would be the last to utilize its values, but that 
eventually they would succumb to its possibilities.” 

Industrial machinery and metal products of every descrip- 
tion have finally succumbed to color. Walter D. Teague 
discarded the old combination of one design and one color 
for Eastman Kodaks. Every design now is in five or six 
colors! Captain Tawle, General Motorist colorist, was 
able to make a short car look longer and lower by the 
proper application of colors. And so on! Color has an 
enthusiastic acceptance. More than that, it has assurance 
of definite demand in the future. Paint in its various forms 
has personality because it carries color. In product finish- 
ing in particular, lacquers, enamels, japans, and paints are 
the chief color mediums, not forgetting the metallic colors 
available in electro-plates and dips. 

In previous numbers of Product Engineering descriptions 
of various finishes have been given. Other than to add 
that the increasingly popular light shades of red, green, 
blue, and yellow, and their various combinations, are usually 
ibtained by tinting the pure white pigments that form the 

olor base, and that for the dark colors, a pigment of the 
olor desired is used, this article will be confined to color. 


The primary colors have basic reactions that the designer 
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should recognize. Green is cooling and enjoyable. 
Blue is cold and sedative; red is heating and excit- 
ing; yellow is warm and invigorating. ‘The 
natural trend in kitchens is from white to green 
and the combination of both. Designers of re- 
frigerators, electric and gas stoves, washing ma- 
chines, electric fans, clocks, and other items used 
in the kitchen favor these colors because they 
express the striving for cleanliness and enjoyment 
in otherwise dull working surroundings. But— 
and this point applies to any study of color in 
products—the customer should not be considered 
queer who demands red or orange or purple. On 
the contrary, it is merely an expression of indi- 
vidual preferences that are widely divergent. 





Color Combinations 
In Order of Legibility 


L. Black on Yellow. 


2. Green on White. 
3. Red on White. 
4+. Blue on White. 
5. White on Blue. 
6. Black on White. 
7. Yellow on Black. 
8. White on Red. 
Y. White on Green. 


10. White on Black. 





The average industrial plant is well heated, but 
the reverse cannot be said of its conditions of 
coolness under summer heat. If the product to 
be installed there happens to be a heat-treating 
furnace or a forging machine a balanced ration 
of blue might be helpful in its design. Ford, 
Allis-Chalmers, Timken Detroit, and many others 
use an ultramarine blue. If the color conflicts 
with the manufacturer’s standard machine tool 
gray, the customer still demands color and puts 
it on himself. 

I’xperiments conducted by G. K. Simmonds in- 
dicate that orange is a definite production help in 
making saws. Comparing the efforts of a work- 
man on the usual drab-colored machine, with his 
results on an orange-colored machine, production 
was faster and quality better. When the same 
operator was put back on a dark machine he had 
to hurry his output and decrease his quality, or 
else keep his quality and decrease his output to 
equal his efforts on the light-colored machine. A 
reason for the adoption of one color as a stand- 
ard for machine tools—and that the drab ma- 
chine-tool gray—was easier and cheaper finishing. 
But, in contrast, when the automotive industry 
realized that color design would sell more cars, 
the production departments considered color, not 
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as a specialty, but as something possible in con- 
tinuous production. 

One phase of color psychology in particular 
seems to be overlooked by many machinery de- 
signers. Contending that dirt, oil, and grease 
will soon ruin any benefit of light colors, they 
forget that the very lightness of white, light 
green, blue, orange, and yellow invariably causes 
the operator to keep his machine much cleaner. 
The improvement in lubrication methods, which 
of themselves eliminate much soiling, makes 
feasible the use of light colors, even in shops 
which are basically dirty because of the work. 
Food, shoe, textile, and other clean industries 
obviously need light-colored machinery, although 
custom and standards have somewhat delayed 
their universal use. 

Regarding the colors themselves, there is no 
doubt but that standardization will be of great 
value. The chairman of the Color Conference 
held in 1930 stated that 98 per cent of the women 
to whom a questionnaire was addressed wanted 
color in their kitchens, yet only 11 per cent felt 
that the color combinations obtainable by them 
were satisfactory. ‘There is apparently too much 
latitude in color names used by paint, enamel, and 
product manufacturers. One hundred manufac- 
turers who use color listed 1,514 colors, 116 of 
which were labeled buff, and there were 150 
names for one identical green. Paul McMicheal, 
color expert of the American Photo Electric Cor- 
poration, estimated that ten shades of fourteen 
colors, or 140 colors and shades, are all that are 
necessary. 

Color has psychological values that can be used 
to advantage by the designer in such products as 
machinery; personal values that give a variety of 
sales outlets in household products; and contrast 
values to utilize in signal and safety equipment. 
Color can serve in these ways: Decoration 
attention, psychology, identification, contrast, 
novelty, and advertisement. Many of these fields 
overlap especially when color combinations are 
used. The airplane designer utilizes orange for 
wings and red and black for bodies. These colors 
invite attention. Red is also used on guards and 
dangerous parts of machines because it commands 
attention. When color invades locomotives, toys 
and stoves it is decoration. Whether it is beaut) 
or not, the individual selection must prove. And 
not to be forgotten is that preference simply ex 
pressed as “I like it”? regardless of laws and regu 
lations. Color has personality, and the designe 
can give his article individuality through cleve 
use of it. 
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Calculation of 


Epicyclic 
Gear Irains 


By J. C. PLASTARAS 


Special Machine Designer, 
Mergenthaler Linotype Company 


©’ THE two common methods of analyzing the 
action of epicyclic gearing, one is to invert the 
kinematic arrangement; that is, to consider the planet 
gear arm as stationary and the fixed gear as rotating. An 
analogy is thus obtained to a compound gear train, and 
speeds may be computed accordingly, but from the 
answer must be deducted the hypothetical speed of the 
fixed gear. The other method is to consider the planet 
gears as a lever, using the fixed gear as a fulcrum to 
move the driven gear. 

In the first method the calculations involved are simple, 
but the inversion of the kinematic arrangement is a 
source of confusion to many. The second method is 
more analytical, but it involves more figuring and does 
easily convey the sense of continuity which exists 
in gearing. 


he writer 


has found the method described below 
re logical and less confusing, as at no time is sight 
of the rolling action of the planet gears of the 
n,—the characteristic feature of epicyclic gearing. 
ypical trains of epicyclic gearing taken from practice 
shown diagrammatically in Fig. 1. The gears are 
gnated by their pitch diameters as follows: 


F = fixed gear 
F’ = planet gear meshing with F 
D = driven gear 


D’ = planet gear meshing with D 


lanet gear F’ and D”’ are fixed to each other, being 
d to a common bushing, and as a unit are free to 
ofate on a stud fixed to driver arm A which rotates 
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Diagrams showing spced 
different types of epicyclic gear trains 


about center O. As the stud moves in a circle about O 
planet gear F’ rolls on fixed gear F. Planet gear LD’ 
as it turns with F’, rolls on free gear D which is com 
pelled to move at a rate decreasing with the difference 
between F and D, no movement of D taking place when 
F equals D. The relation of speeds to gear diameters 
will now be shown. 

Referring to the left-hand diagram shown in Fig. 1, 
let driver arm A move counter-clockwise through angle 
a, from line O-B to line O-C. As a result of move 
ment a, the planet gears F’ and D’ would have rolled 
through angle 6. Let b, b’, c and c’ be the arcs gen 
erated along the pitch line of each respective gear, by 
the points of contact between mating gears. 
mating gears have equal pitch line speed, arc b = arc b’ 
and arc c = arc c’. It is also patent that point p on 
gear D has moved from its original position p’ on line 
O-B, through angle y which is the angular movement 
of driven gear D corresponding to the angular movement 


Since 
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a of the driver arm 4. Let (6 be the angle intercepting 
arc ¢ as shown. Then y = a — pf. The speed ratio ot 
driven gear D to driver arm A is y/a._ Instead of 
angular displacements, the terms y and a@ may be 
expressed in r.p.m., as the value of the ratio remains 
unchanged for all assignable magnitudes of a. 

If angles a, § and 9 be expressed in radians, 


al 
arc} = : 
; Of’ 
ac = — 
, ab Qf’ 
Since 6 = V, = : 
> . (1) 
or - : 7 
u) F 
) [)’ 
Similarly - = (2) 
) 


Subtracting 2 from 1, 


c—§ F Pp 


ae ne -—- (3) 
y) I D 
Dividing 3 by 1, 
(L (5 PD)’ 
i . (4) 
OL I'D 
Substituting y OL 6 
(at Fp’ = 
- a a (5) 
‘ F’D 


Equation 5 holds true for all variations of arrange- 
ments pictured in Figs. 1 and 2. A negative value of 
y/a indicates that gear )) rotates in direction opposite to 
that of arm 4, as shown in the diagrams. It should 
be noted here that in Fig. 1 

F F" Dp — PD’ (6) 
But in Fig. 2 
F+ F =D D’ (7) 

When an epicyclic drive is of either type shown in 
Fig. 3, the angular velocity y of driven gear )), is a — [. 
By steps similar to those leading to formula 5 we obtain 

y/ja = 14 = (8) 
/ FD 

In practice such gear trains as shown in Fig. 3 would 
ordinarily be designed to have the same plant gear mesh 
with both the driven and the fixed gear. This would be 
equivalent to making F’ = J)’ in Formula 8, thus 
obtaining 
F 
D 

\s an example of the application of Formula 5 the 
solution of a problem as met in the design of an 
epicyclic gear train such as shown in Fig. 1, will be given 
here step by step. It was required to design an epicyclic 
train of gears to interpose between a small motor run- 
ning at 1,200 r.p.m. and a driven shaft whose speed 
was to be about 20 r.p.m.—a reduction of about 60 times. 
Other considerations indicated a fixed internal gear of 
about 3.5-in. pitch diameter and 10 to 12 diametral pitch. 


(9) 


y/a = l a 
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Referring to Fig. 1, for first trial the following were 
assumed : 


f= 1/60 
OL 
Fo 33 im 
FE’ = 15 m 
Substituting these values in formula 5, 
$.5 D” 
PAGO = ] — (10 
Loe 
Substituting the value of /° and F’ in equation 6, 
3.5 1.5 D )’ 
))’ D 2 (11) 
Substituting 11 in 10, 
l 3.5 (D 2) 
60 Pee &, 
Simplifving and solving 
Dp = 3457 in. 


This value ot D corresponds to a gear of 41 teeth 
and 11.86 diametral pitch, which ordinarily would not 
be a practical solution. However, by selecting standard 
pitches such as 8, 10, or 12, and making D of a different 
pitch than F, and then varying the size of F and D 
in the same direction by an integral number of teeth, 
we can usually approximate the desired results very 
closely. 

From inspection of formula 5 it is inferred that the 
required difference / — D which in this problem is 
equal to 0.043, would vary but little as the size of F and 
D is varied by small amounts. By using the difference 
F — D = 0.043, as a guide to detect when an answer 
is approached, a few sets of trial figures were tabulated 
as shown in the following table: 





Diam- Number P.D. of Diam- Number P.D. of Difference 


etral of Teeth F Ins. etral of Teeth D F-D 
Pitch F in F Pitch D- in D Inches 

12 42 3.5 10 35 3.5 0 

12 4] 3.417 10 34 3.4 0.017 

12 40 3, 333 10 33 3.3 0. 333 





From the figures in the bottom line of the table, and 
the relationships given by equations 6 and 11, 


F 3.333 F’ 1.333, (as F’ FF am 2) 
Dp = 23 ay = 22 fas D’ = D a) 
Also from the data a = 1,200 


Substituting these values in equation 5 and solving for y: 


a 3.aa0 X 13 
1,200 1.333 X 3.3 
+ = 12 rpm. 


If this speed were not considered satisfactory, additional 
trial figures would be tabulated and the calculations 
repeated. It will be found that by following the above 
procedure, a suitable combination will be obtained with 
a minimum number of trials. 
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Product Development 


in Russia 
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_ or in English, the 
tractor, is the God of Soviet Russia. 
It is a Russian symbol of mechan- 
ization and of release from drudg- 
ery. Most Soviet literature is full 
f eulogies to the tractor, and 
pictures of tractors appear in the 
me and as curtain finales in the 
theaters. Much is being said of 
industrial development under 
Five Year Plan, but there can 
no busy factories without prod- 
to be manufactured. Much of 
industrial machinery, agricul- 
machinery, automobiles, and 
metal products have been 
ng from the United States and 
rmany, but increasing quantities 
being made in Russian factories. 
luct designs are at present 
ly copies, but the influence 
OF the native engineer and _ in- 
ventor is claimed to be increasingly 
f About 10,000 foreign en- 
gineers and skilled technicians, 
tly Germans, are employed as 
ers. 
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At one tractor plant 50,000 tractors a year 
are projected, but the first year yielded mostly 
scrap. The Ford automobile plant in Moscow 
began assembling cars last November with 
imported parts. After October of this year all 











Women, as well as men, are 
being taught engineering in the 


technical schools 


Russian tractor of recent model 


rhe design is conventional 


“Arithmometers,”” or adding ma- 
chines, from the Dzerdjinsky 


works, Moscow 


expected to be of 
parts made in Russia. Telephoto- 
graphic instruments and radios of 
Russian design are being made in 
Moscow. 


Hardware and tools 
manufactured at the 
Zlatoust factory employing 15,000 
It is expected thet by 
1933 there will be 145 passenger 
air lines with Soviet built planes 


are being 


workers. 
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STYLE 
Expressed by 
MATERIALS, 
FINISH, 
FORM 


By C. L. PHILLIPS 


Chief Engineer, Sargent & Company 





N the development of builders’ hardware a 
| design may originate with the architect, or 
it may be a creation of the engineering depart- 
ment of the manufacturer. Since the hardware 
industry is one of the oldest, there has natur- 
ally been accumulating a vast number of de- 
signs that are available for buildings of many 
types, and the Sargent list alone contains more 
than 10,000 items. But when an architect 
designs an expensive building, the cost of hard- 
ware is only a small part of the total cost, and 
he will frequently call for form and materials, 
and finishes to match the building even if it will 
mean that the manufacturer must make up 
special patterns and otherwise complicate his 
production processes. 

The manufacturers’ designs are usually for 
quantity production of articles to be marketed 
through dealers for application to dwelling 
houses and somewhat standardized types of 
buildings. On the other hand, the hardwa 
designed to architects’ specifications is almost 
always made up in very small lots, often as few 
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is half a dozen pieces, and a relatively high price 
must be quoted to cover the engineering and the 
higher cost of putting small special orders through 
the shops. In one case the designer projects a 
product that is conventional enough to be suit- 
able for a wide variety of applications, and yet 
outstanding enough to be a distinctive company 
design. In the other case he has a definite prob- 
lem to make the form, material, and finish of the 
product give the best effect in the specific archi- 
tectural design. 

Factory designs may be based on original 
ideas, on imitations of old hand-made hardware, 
or may be suggested by competitive products, or 
may be along definite period designs. Special 
designs are developments of the architects, or 
special hardware to meet unusual conditions. In 
any case an artist connected with the engineering 
department first makes a drawing from which a 
wax or plaster model is made. The architect’s 
drawing is usually not sufficient for this purpose 
as it is in outline and in one plane only, and also 
it must be made to be adapted to standard parts 
such as lock spacings and other standard hard- 
ware items with which it is used. 

When the model has been made and approved 
by the architect and customer the engineering de- 
partment prepares specifications and drawings 
from which patterns can be made. The design of 
the artist and architect may be modified to em- 
ploy as many standard parts as possible. In this 
respect a special architectural design of a com- 
plete lockset will usually mean that only the 
escutcheon and knob are special. 

Exposed parts of building hardware are usually 
sand cast, since the small quantity prescribed on 
special work would not warrant die casting or 
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forging. Moreover, the variety of materials 
called for can most easily be obtained by casting, 
especially for large buildings. The material used 
for any given job is determined in most cases by 
the final finish desired. Although some finishes 
can be applied to various base metals, more fre- 
quently a specific finish is best adaptable to one 
certain metal. 

The metals most frequently used for hardware 
castings are: yellow brass, red brass, bronze, 
vhite bronze, aluminum, and gray iron. Malle- 
able iron may be used for padlock shackles and 
for door check parts, and white metals may be 
used for special applications. Mechanisms, which 
are considered only incidentally in this story, are 
not confined to castings, but are made of stand- 
ard pressed and turned parts in steel, iron, brass, 
and other metals. 

Bronze and brass have had a wide usage for 
many years in cast hardware parts. There are 
many natural finishes that can be applied to these 
by oxidation and by dipping. These metals will 
take also almost any of the common electro-plates 
or can be lacquered in colors. Ultra-modern 
hardware, especially the more expensive features 
in exclusive designs, is being made very frequently 
in all-the-way-through colors. ‘This is accom- 
plished by regulating the composition of the metal 
in such proportions as to produce the desired 
finish color. The original color surface can be 
then renewed or kept bright by polishing without 
necessity for replating after a period of wear. 
The so-called “‘white bronze’’ is used frequently 
for this purpose. It is a brass or bronze made 
up with a high percentage of nickel to give the 
white color. Modern ‘white’ hardware is also 
being cast in aluminum alloys, which retain their 
color well and can be finished either 
in bright or matte surface and in 
various shades. Combinations of 
two metals, or combinations or fin- 
ishes, are also used on the modern 
hardware, as are combinations of 
electroplating with lacquers and 
enamels. Molded glass knobs, or 
knobs made of molded plastics in 
color or mottled effects, are also 
called for with metal escutcheons. 

Style and form are specific prob- 


Escutcheons and knobs are special, 

but locks are standardized, This re- 

cent model shows the key cylinder in- 
corporated in the knob 
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Modern hardware made on a_ produc- 


tion basis frequently imitates the old 
hand-wrought products. Oxidized fin- 
ishes add to the “old” appearance 
lems of the architect, but they are also immediate 
problems of the designer. Style in hardware 
changes frequently because of change in style of 
buildings. While the Colonial house will call for 
imitations of hand-made hardware finished in 
polished, scoured or old brass, a house of Spanish 
design will require black iron hardware or oxi- 
dized finishes to imitate wrought iron. Again, 
bank hardware most assuredly should differ in 
design from that used on a confectionery store. 
While both must be substantial, long-lived, attrac- 
tive, and easy to use, the hardware of a bank must 
obviously be of a sort that inspires safety, solidity 
and permanence, while that for the confectionery 
store must aid in establishing a feeling of cleanli- 
ness, cheeriness, and light-hearted goodwill. 

Hotel locks, except certain spring locks, are 
usually locked by the key on the inside, and 
should be designed so that the key cannot be re- 
moved from the lock without unlocking. This 
insures that the key is in the lock in case of an 
emergency. Again, a hotel closet door lock is 
usually designed so that it can be operated by the 
guest's key for the room door lock but not by 
the maid’s key. 

Even various rooms will require entirely dif- 
ferent types of hardware, and these types will 
vary with the styles of furnishings. The im- 
provement of the mechanical functioning cf the 
hardware is only one aspect. The hardware de- 
signer must be a stylist, alert to a constantly 
changing market. 
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Dreams and the Depression 
By G. B. STUART 


HIRRING along the highway from Hart- 

ford in a partial dream after a busy day 
with several manufacturers who had been lament- 
ing the inroads of the depression, I was brought 
back to earth by a big sign looming before me— 
“Test of road lighting. No bright headlights 
necessary.” It was very interesting, nice green- 
enameled lamps of special design every fifty yards 
or so—plenty of even light, and the dazzling 
headlights eliminated. But I awoke with a start, 
‘Holy smoke,” I said to myself, “Some manufac- 
turer is not feeling the depression. If he has 
designed a lamp for this purpose and gets it 
across he’ll sell thousands of them. Yes, hun- 
dreds of thousands, even if the States use them 
only on the main highways.” 

It’s a good open road down from Hartford, 
and I dreamed on, thinking of what a great age 
we might have if engineers got busy and designed 
more and more products that would fill actual 
public needs like those lamps. 

But I got a jolt next day in a plant in Bridge- 
port. ‘‘Here’s a new machine vise we've de- 
signed,’ said the chief engineer in the midst of 
our talk about things engineering. 

“But it looks like the ABC vise,” I retorted, 
‘‘and it’s a terribly competitive sales field. What’s 
the idea ?”’ 

“Well,” the chief engineer answered, ‘‘Our spe- 
cial machine business has dropped off, and we 
thought we could fill in with a few regular 
products. It is like the ABC vise, I'll admit. 
Fact of the matter is, the president thought the 
ABC outfit had the best vise and he had us copy 
their design, but we put in a better screw and 
we're going to beat them on price.” 

I didn’t say much. I couldn’t. The chief engi- 
neer is a good scout, and I didn’t want to offend 
him. He wasn’t in a position to side with me, 
anyway. I knew his boss, and the engineer had 
the attitude of having his back to the wall fight- 
ing for his life, or his job. But my dreams on 
the rest of the trip were different. 

“What a way to put new products into th« 
plant! And he’s a good enough chap, too! Yes, 
that’s it, he’s doing what too many are doing— 
watching the other fellow’s price to cut a penny. 
A lot better if the big boss had gone off on a 
vacation and listened to people’s kicks and needs, 
or sent the engineer around visiting the company’s 
old customers to see where he could build bette: 
special machines to do better things.” 
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Design for the Customer 


Featured at 


Chicago 
Radio Shows 











PPEARANCE as an outstand- 
A ing factor in the design of any 
product that is sold to the home has 
been recognized by those responsible 
for the most successful products dem- 
onstrated at the Annual Radio Show 
in Chicago during the week of June 8. 
Sales of radios at this time are being 
made chiefly on three factors: Tone 
quality, appearance and _ reasonable 
price. While it is apparent to engi- 
neers that all of these factors are 
directly dependent upon careful 
choice of materials, design for eco- 
nomic manufacture and compactness 
and convenience in design elements, it 
is also evident that the major sales 
arguments are being based on outward 
form and the convenience with which 
the instrument can be assimilated into 
the house. The same is true of all 
other products in what is being called 
“home entertainment merchandise,” 
including home talkies, home movies, 
automatic phonographs, television 
sets and electrical appliances. 

Two new tubes are aiding designers 
in their striving for greater efficiency 
with compactness in radio. The pen- 
tode tube, a powerful 5-element 
amplifier of simplified construction, 
has been adopted by 90 per cent of 
all manufacturers, and permits reduc- 
tion in total number of tubes, thereby 
making possible high tone quality in 
the compact ‘‘midgets’” and in the 
clock-style cabinets. The variable-mu 
tube, now universally adopted, per- 
mits lower manufacturing costs in 
sets by the elimination of complicated 
volume controls. The efficiency of 


MODERN art is expressed in 
this Westinghouse ‘‘Columaire 
Junior,” designed to occupy 
small floor space yet to give 
full round tone quality like 
that of an organ pipe by 


means of a 44-ft. air column 
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these two types of tubes has made it possible to 
produce cheap superheterodynes, and this type 
of radio is now becoming universal. 

Midget set prices are now so low that only 
those companies with designs for the most modern 
production methods can hope to make a profit. 
One maker has even produced a toy midget that 
sells for $10.50. It incorporates three tubes and 
a pentode, follows the usual Gothic design, and 
is only 9 in. high. The Gothic effect in most 
midgets is obtained with a thin plywood that can 
be bent to a smooth arch. A molded pulp is 
substituted for wood in one model, and in an- 
other steel is used, a wood grain effect being 
obtained by a decalcomania transfer reproduced 
from a natural wood. One midget set is made 
in the form of an oblong box that can be set on a 
bookcase shelf. It measures 142 in. long by 83 
in. high, and is made of solid mahogany with 
decorated border inlays. In this instrument the 
screen for the dynamic speaker is centrally located 
in the face, with a control knob on either side. 

Another phase of the midget is the small port- 
able set with full range and power, running double 
the price of the average midget set. These are 
in the form of rectangular, upright boxes, about 
30 in. high, with a carrying handle at the top. 
The same idea has been carried out in the form 
of anend table. Inset in the top of the table near 
the side is the dial and knob within easy reach of 
the person reclining at ease in an adjacent chair. 
Quite appropriately it is named “Lazy Boy.” 

Flat strap 


oY 


il 














REVERE concentric-ring type condenser, built up 
of two gzinc-base die-cast elements. The Bakelite 
insulating hub is molded in place on a solid brass 
shank, by which it is positioned and held with a 
tapered lock nut. Its advantage is fine control 
over the entire range, obtained by a “fishline’’ 
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PORTABLE Sprague “Visivox” soun 

movie machine. Other larger unit: 

combine movies, radio, talkies, ani: 
phonograph features 


ALLEN-HOUGH midget coin-operate:| 
automatic phonograph, designed to 
meet the need for a low-priced con 
trollable entertainment unit. Radio 
phonograph combinations of various 
types have also been produced, as have 
double-purpose units combining radio 
with clock, smoking stand or end table 


Television apparatus is confined to the type 
where one peers into an opening and sees an 
enlarged image through a lens, and is largely in 
the ‘“‘build-your-own”’ set stage, somewhat crude 
as to external apearance, consisting of some form 
of scanning disk, driving motor and neon light. 
In one set, integral with the 12-in. steel scanning 
disk is the copper plate for the eddy current 
motor actuated by four field poles mounted in a 
zinc-base, die-cast frame. Behind the disk is a 
support for the television lamp and in front a 
magnifying lens and holder. The same engineers 
have produced a television pick-up camera for 
studio and outdoor use. It is self-propelled by 
an electric motor in the base and is mounted on 
four rubber-tired wheels. 

In one set a 60-cycle eddy current motor is 
used to supply the power to drive the scanning 
disk and a synchronizer is used to keep it in step 
with the distant transmitter. The synchronizer 
comprises a toothed rotor on the driveshaft to- 
gether with a field coil energized at 1,200 cycles 
by an extra amplifier in the receiver. 

Two combination home talkie sets with radio 
receivers were shown, the chief variation being 
in the screen support. One screen is made of a 
translucent treated paper, carried on a frame 
folded out about 5 ft. from the lens. The other 
type forms the underside of the top cover of the 
instrument case and is raised on another hinged 
member when in use. The image is reflected to 
its silvered surface by a mirror supported at an 
angle in front of the lens. Reels are supported 
on horizontal shafts at 2-ft. centers on the front 
board of the cabinet, and the lens is between. 
The driving spool is operated off the recording 
disk drive mechanism in synchronism with it. 
Commercial 16-in. talkie records are used. By 
means of a lever the speed of the turntable can 
be shifted from 334 to 78 r.p.m. for use with 
regular phonograph records, or the radio can b 
used in connection with a silent picture. 

Compactness is the feature of the automobi! 
sets. [he most popular method of mounting tl 
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rheostat and condenser controls is on the steering 
column, although one manufacturer features a 
dash model. Motion of the dial knob is trans- 
mitted to the condenser shaft through a flexible 
cable engaging a grooved disk on the spindle end. 
Some form of shock absorber for the chassis is 
provided, in one example in the form of rubber 
bushings on trunnion mountings with a rubber 
stabilizer at the side next the dash. The dynamic 
speaker unit is mounted separately in a round 
can reminiscent of early separate speakers. 

One unconventional form of the multiple blade- 
condenser has the three movable leaves stamped 


JENKINS tele- 
vision receiver, syn- 
chonized with the 
sending current by 
a phonic motor. 
The scanning disk 
is driven by a 60- 
cycle eddy current 
motor. A shadow- 
box lens system in 
the walnut cabinet 
permits as many as 





six people to see 
the pictures simul- 
taneously 


out of a single sheet in the form of a three-blade 
propeller. The assembly is supported on a ver- 
tical shaft, and the three corresponding sets of 
fixed blades are hung from an aluminum body 
casting through Isolantite bushings. Movement 
of the shaft is by a flanged sector through fric- 
tional contact of spring disks on the horizontal 
control shaft. Through this hollow shaft extends 
a rod of rectangular section through which the 
rheostat, line switch and tone control are ob- 
tained. Tone control is effected by pulling the 
shaft outward, thus moving a finger over a tiny 
resistance spool and simultaneously carrying a 
color slide across a light box. The varying color 
tones produced are thrown on the transparent sta- 
tion selector dial. Another condenser refinement 
s the use of standard commercial ball bearings 
tor support of the rotor shaft. 
An improved form of magnetic speaker has 
»een designed by General Electric for use with 
attery sets. It has a paper cone like the usual 
lynamic types, with the volume of which it is 
qual, but the field is produced by two large U- 
1aped permanent magnets mounted in a nesting 
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position behind the voice coil at the apex of the 
cone. The magnetic circuit is completed through 
a group of soft iron bars welded to the magnet 
ends and to each other. 

Electrolytic condensers around 10 m.f. capacity 
for hum elimination in a.c. sets have been in use 
for several years, but have gone through some 
changes. In the Sprague condenser, the anode is 
made from an extruded slug of pure aluminum 
that is later spun into the form of a spiral bellows 
to obtain the necessary surface capacity in a small 
volume. The anode is held in a hard rubber cap 
attached to the aluminum shell or casing. In the 
Magnavox condenser the anode is in the form of 
pure aluminum sheet wound in spiral form, and 
the casing is drawn copper. Similar construction 
is used by the Acracon condenser, except that the 
shell is a one-piece extruded aluminum container, 
and is insulated from the anode shank by a 
tubular live rubber gasket. Evaporation of the 
electrolyte is through a soft rubber nipple that 
prevents leakage under ordinary conditions. The 
lock nuts are usually cadmium-plated steel. 

A more recent form, the Elkon, uses a dry 
crystalline electrolyte impregnated in a cotton 
gauze which is wound with the aluminum foil in 
the form of a rectangular bobbin. 

A new method of tuning radio-frequency cir- 
cuits was demonstrated in an iron-core inductance 
device in which the iron is in the form of minute 
grains. The powdered iron is compressed and 
bound together by a Bakelite binder, then molded 
to shape. It can be machined. This new core 
material has adequate permeability and low losses 
at high frequencies in the broadcast range. 

Carbon resistors are now being sold in coded 
colors prepared by dipping in pyroxylin lacquers. 
The contact wires are of tin-coated copper sol- 
dered to the resistor through a coat of copper 
applied by the Schutte process. 


TWO variable-mu 
and two pentode 
tubes combine to 
produce a low-cost 
yet high - grade 
Crosley ‘Minstrel’ 
superheterodyne, 
typical of the or- 
thodox console 
models exhibited at 
the show 
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COMMENT 
. + 


AND SUGGESTION 


THE COMMENT AND SUGGES- 
TION SECTION is a forum for 
exchange of opinion. Readers are in- 
vited to write letters discussing mat- 
ters of current interest to development 
engineers. Articles of a controversial 
nature, however, will be published 
only with a bona fide signature. 


v 


Quick Detachable Exhaust 


Connection 


COUPLINGS for engine exhaust 
pipes that are kept tight readily, yet 
are easy to disconnect, are highly de- 
sirable in some automotive applica- 
tions, as on bus and truck engines 
which sometimes have to be taken 
out of the chassis at frequent in- 
tervals for service operations. 

A coupling of this type, recently 
designed for use on Yellow Coaches, 
is shown in the accompanying draw- 
ing. The hinged clamp is milled out 
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Yellow Coach flange connection for 
quickly detaching exhaust pipe 


to form two V-shaped grooves, which, 
when drawn together by the eye-bolt, 
put two correspondingly tapered 
flanges under pressure against a gas- 
ket. One half of the flanged cou- 
pling is fitted to the engine exhaust 
pipe and the other half to a short 
nipple of thin-walled tubing swaged 
to a smaller diameter at its outer end. 
\ short length of flexible tubing joins 
the large diameter of the nipple to 
the pipe leading to the muffler. The 


small end of the nipple telescopes in- 
side the muffler pipe, but clears its 
wall enough to afford the required 
degree of flexibility in making a tight 
joint at the taper flanges, without any 
undue bending of the flexible tube. 
This construction affords a tight, but 
easily disconnected joint of adequate 
strength for the service required. 


ae s 
stOP... 


LOOK... 
LISTEN... 


e 
COUNT THE PENNIES 


NOWADAYS, there are 1,691 pen- 
nies to the dollar! An endeavor to 
convince a tradesman of that fact will 
of course meet with failure, but the 
recent drop in copper prices to 8} 
cents a pound means that the value oi 
the metal in a penny is something like 
0.059 cent, since there are some 144 
pennies to the pound and the alloy is 
95 per cent copper and 5 per cent lead. 
Figure it out for yourself! But then 
remember that present low prices of 
materials may not be duplicated for 
another fifty years—and you may de- 
cide to do something about it that will 
put more “pennies” in your products. 


MECHANICAL SHOEMAKERS 


UNTIL recently, all shoe repairing in 
Italy was done by hand. Within the 
last two years, one firm in Milan has 
made a business of installing com- 
pletely machine-equipped repair plants 
after the model so familiar in Amer- 
ican cities. In spite of general busi- 
ness conditions, these mechanized 
plants seem to have met with commer- 
cial success, for their number is in- 
creasing steadily. Further, in compe- 
tition with extremely low wage scales, 
the machine is winning its way. 


. 
NO ADMITTANCE 


LAMP Development Laboratory scien- 
tists of the General Electric Company 
at Nela Park are tolerant men, good- 
natured men, patient men. They all 
take their experiments seriously, as 
good scientists should. Thus, when 
the “No Admittance” sign, even when 
backed by verbal admonitions, failed 
to exclude those well-meaning but un- 
wanted visitors whose frequent but un- 
recorded intrusions often seriously im- 
paired the progress of experiments, 
drastic measures were taken. 

camera with an electric trip device, 








operated from a photo-electric cell and 


Possibilities with Neon Lighting 
By ANDREW HALBRAN 


NEON gas tubes for lighting various 
types of advertising signs and decora- 
tions are soon to be adapted to light- 
ing for home and office use. The 
success of this type of light is claimed 
to be largely due to its softness, its 
extremely low power consumption, 
and the fact that it lends itself readily 
to modern decorative ideas. Con- 
servatively speaking, current con- 
sumption of these tubes is 4 to 5 
that required by the regular type 
incandescent lamp. An _ alternating 
current potential of 8,000 volts is 
usually used, although it can _ be 
higher or lower. On direct current, 
AC converters would have to be used. 

The possibilities of future rare gas 
lighting are important in design be 
cause of the extreme facility with 
which any type of decorative lighting 
fixture or other lighting element may 
be evolved. The process is com 
paratively simple. The painted design 
or decoration is enlarged to the exact 
size of the desired finished piece and 
transferred to thin sheet asbestos in 
reverse. Glass tubing is then formed 
into the sign by bending in sections 
to suit the design on the asbestos. 

The completed tube is “bombarded” 
with a mercury vacuum pump in 
order to exhaust the air from thx 
tube. During the process: 37,000 volts 
are sent through the tube and, al 
though no gas has yet been put into 
it, it glows brightly because of the 
burning of the impurities within it 

Five different colors are used: red, 
blue, green, yellow and white. Neon 
is the gas used in the red-colored 
lights only, contrary to usual opinion 
The blue lights use mercury vapor 
and a combination of other gases 
The green lights use the same gas as 
in the blue ones but within amber 
colored glass tubing. Yellow signs 
use helium and a combination o 
other gases, and the white ones us« 
special gases kept secret at this tim 
because the white light is the ofie t 
be used in lighting homes and offices 
Incidentally, a recent development 1: 
neon tube lighting has been a lam 
with a screw-type base. 
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A Beam-Compass Substitute 
By JoHn E. Hy er 


A TOOL which can be used to draw 
a long sweeping curve quickly, with- 
out a beam-compass, consists of a 
flexible strip of metal with a couple 
of narrow notches in its ends. A 
piece of strong cord holds the strip 
in a bow while it is laid edge down 
upon the paper. 

Knots in each end of the cord are 
slipped into the notches. To make 
any desired adjustment quickly, a 
number of beads are strung on the 
cord between the knots. By including 
one or more beads behind a notch, 
the strip is sprung as much as desired 
and the radius is changed accord- 
ingly. A paper may be glued to the 
back of the strip to tell approximately 
how long the radius is when any 
given number of beads is used. This 
will save much tryout work, and en- 
able a correct setting at the first try. 


An Approximate Method for 
Drawing Gear Tooth Outlines 
By Frep S. BEACH 


Assistant Engineer, 
Northwestern Electric Company 
ALL approximate methods — for 
drawing gear teeth are primarily 
designed for making the work of the 
draftsman easier. The method de- 
scribed in this article was originated 
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Gear tooth profiles may be drawn to 
a considerable degree of accuracy by 
this approximate method 





synchronized with a photo flashlamp 
equipment, was installed. Nowadays 
when an intruder passes the portal, he 
is greeted by a flash of light which 
immediately causes him to decide that 
discretion is the better part of valor. 
But then, heartlessly, the scientists 
bring him a photograph, showing his 
startled physiognomy. Usually one 
treatment is enough. 


EXPLOSION-PROOF SWITCHES 


THE “Travelers’ Standard” puts up 
to the product engineer a_ sensible 
problem when it comments on the ban- 
ning of electric switches in places 
where explosive gases and dust are 
present. The problem presented is to 
design an electric switch that will 
operate without the least trace of arc- 
ing or sparking. This ideal, accord- 
ing to the publication mentioned, is 
hardly likely to be attained. That may 
be, but we wouldn’t bet on it. Why 
not a simple switch that will throw a 
rapidly increasing resistance into the 
circuit and thus choke the current 
before the circuit is opened? 


MORE MECHANIZATION 


ON May 15 there was put into opera- 
tion on the Lehigh Valley Railroad a 
machine that picks up, screens, and 
replaces between the tracks in one day 
as much stone ballast as could be han- 
dled by 30 men working one month. 
Terrible! Will this not deprive many 
men of a job? Not at all. Having 
eliminated the hitherto expensive 
screening operation, many miles of 
track will be cleaned where only one 
was cleaned before. Thus many more 
men will be put to work tamping ties 
and cribbing. The net results will be 
better riding trackage, better drainage, 
fewer ties rotted, and more work. 


“TALK IS CHEAP” 


SOMEBODY estimated the num- 
ber of hot dog stands, “barbecues” 
and tiny dance “inns” along the 
highways to which radios could be 
sold, and the number went high up 
into six figures. A fine market! 
But then the public began to com- 
plain to deaf ears about the long- 
winded advertising talks interspersed 
between the music, and as the only 
solution the “inns” began to install 
10-record automatic graphaphones. 
They cost more, but they give the 
public music, not talk. It goes to 
show that to market a product the 
public desires must be met, after 
all, regardless of statistics. 


GO SLOW TO ECONOMIZE 


A 9,000-mile test of automobile lubri- 
cation was conducted at Indianapolis 
by the contest board of the American 
Automobile Association acting for the 
Standard Oil Company of Indiana. 
One interesting fact developed is that 
at 55 mi. per hr. the oil consumption 
averages 6.9 times that at 30 mi. per 
hr. The next logical step will be for 
the oil companies to advocate super 
highways and the elimination of speed 
laws, but it shows that high oil con- 
sumption doesn’t mean poor design. 
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by myself as far as I know. It has 
no value except for drawing the 
teeth of wheels for illustration only. 
Particularly when showing machine 
assemblies, it is often desirable to 
show all of the teeth in the gearing, 
purely for pictorial effect. 

This method approximates only 
the 144 and 15 deg. involute forms, 
but it does this with a faithfulness 
that will surprise even the expert, 
since the variations from the true 
outline are not evident without 
making a check outline superimposed 
on the approximate outline. This 
method is illustrated in the accom 
panying figure. 

Draw the two diameters AB and 
CD intersecting at O. With O as a 
center scribe a circle representing the 
pitch line of the gear. Lay off inside 


[5 teeth, 28 DP 





Examples of gear tooth profiles drawn 
by the approximate method described 


the pitch line the distance b, equal 
to 1/30 of the pitch radius or 1/60 
of the pitch diameter, and with a 
radius Ob draw a second circle called 
the circle of centers. This circle is 
close to the true base circle and is 
the line of centers for the tooth out- 
line radii. If the person using this 
method desires to apply it to 20 deg. 
involute stub teeth, such as auto- 
motive transmission gears, the dis- 
tance to the circle of centers will then 
be 6/100 of the pitch radius instead 
of 1/30 of pitch radius. 

Lay off distance a, equal to the ad- 
dendum of the tooth. Similarly, lay 
off distance d equal to the full depth 
of the teeth below or inside the pitch 
line, that is, the dedendum. Draw in 
the addendum and dedendum circles. 
Now divide the pitch line into the 
number of equal parts which repre- 
sent the number of teeth in the gear 
being drawn, and with the dividers 
set to the dimension of tooth thick- 
ness lay off this distance on the pitch 
circle at each of the points of equal 
divisions. With a radius equal to 
one third the pitch radius and with 
centers on the circle of centers, draw 
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in the tooth curves as arcs terminat- 
ing at the addendum and root circles, 
and passing through the points that 
define the tooth thickness. If there 
are less than 24 teeth in the gear the 
flanks will be radial from the base 
circle inward. 

| have found that by carefully 
drawing the tooth profile of a twelve 
tooth gear of 1 diametral pitch with 
hair lines and using Grant’s involute 
odontograph tables, and then super- 
imposing on this drawing a second 
tooth outline using the method de- 
scribed above, there would be a dif- 
ference of gy in. in thickness in both 
point and root, that is, the point of 
the approximate outline will be A 
thinner than the outline by the Grant 
odontograph example while similarly 
the root will be ;y in. thicker than the 
true odontographic form. As _ the 
number of teeth increases, the curve 
rapidly flattens, and from this it will 
be seen that the method is still ap- 
proximate. Another advantage that 
this approximation has over most 
others of similar construction is its 
consistent application to any number 
of teeth from eight on upward with- 
out causing the curves to intersect and 
cross before the addendum height is 
reached, as happens with the ap- 
proximate method suggested in the 
Brown & Sharpe “Treatise on Gear- 
ing.’ Grant in his treatise is more 
exact in his methods of construction 
for making gear tooth drawings, ap- 
parently deeming it folly to do other 
than draw teeth by exact methods. 


Discussion of Friction Moments 
By A. B. Ascr 


Chief Desiqner, 
Filtration Equipment Corporation 


IN the presentation of the article in 
the May number of Product Engi- 
neering entitled “Chart for Thrust 
Bearing Friction Moment Determina- 
tion,” the author failed to make clear 
in his derivations the manner in 
which the unit pressure P/A sina 
ties up with the unit projected area. 
The presentation would have been 
simpler had the author merely stated 
that if the surface of contact is at an 
angle a, as shown in the illustration, 
the forces normal to the surface be- 
come P/A sin a. 

More important, however, is the 
fact that the friction moment equa- 
tion presented by the author for a 
hemispherical seat does not agree 
with the equations as presented in 
handbooks. The generally accepted 


«quation for the friction moment for 
a hemispherical seat thrust bearing 1s 
given as ?fRk. The author, however, 
presents an equation which differs 
from this generally accepted formula 
in that he multiplies the quantity by 


x/2, giving the equation 
nPfR 
MN, 

“a 


The reason for the discrepancy is 
in the manner of derivation. The 
author assumes that the pressure is 
uniformly distributed over the proj- 
ected area. This assumption is ac- 
ceptable for flat or conical pivots. 
Such an assumption would not be 
correct for a hemispherical seat as 
that would require that the pressures 
normal to the spherical surface at the 
tops of the hemisphere be equal to 
infinitv. This follows from the fact 
that if the vertical pressure be as- 
sumed uniform across the projected 
area, then the vertical component of 
the force between the bearing sur- 
faces would have to be, at all points, 
equal to the average unit pressure on 
the projected area. At the top of the 
hemisphere, the forces normal to the 
bearing surfaces are horizontal and 
therefore have no vertical component. 

3ecause the surface at the top of a 
hemisphere in a hemispherical thrust 
bearing cannot exert any _ vertical 
component of pressure, it is evident 
that the pressure on this portion of 
the seat will be equal to zero. In the 
usual derivations for the frictional 
resisting moment of a hemispherical 
bearing, it is assumed that the pres- 
sure on the surface of the sphere 
varies as the cosine of the angle be- 
tween the axis of the shaft and the 
radius to the point designating the 
differential area. This gives a maxi- 
mum pressure at the axis and a pres- 
sure equal to zero between the sur- 
faces at the top of the hemispherical 
bearing. By following through the 
derivation, the formula 

R® R, 
R,§ — (R.*? — R*)8”? 
is obtained for the segment of a 
sphere. This becomes M; = PfR 
when the seat of the bearing is a 
hemisphere. 


M, = Pf 


\nother consideration is that the 
normal wear is directly proportional 
to the work of friction. In a flat 
pivot bearing, due to the greater rub- 
bing speed of the rim, it would wear 
first. As the outer portion wore away 
the total thrust load would fall upon 
the reduced contact area at the center, 
increasing the normal unit pressure 
and also the rate of wear. Theoreti- 
cally the normal pressure would vary 
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from P/A in a new bearing to P/O 
or infinity when the bearing was wort 
to a point. 

Practical considerations make this 
unpossible, although there have beet 
cases where the bearing failed due t 
over-stressing the metal at the cente1 
of the pivot. Numerous factors enter 
into these problems which alter the 
wear in different cases. A few of 
these are non-axial thrust loading, 
wearing of pivot due to radial play, 
and machining inaccuracies. Many 
designers prefer to undercut the 
center portion of the flat pivot leaving 
in effect a ring bearing. 

Another type of thrust bearing 
which falls in this class the Schiele 
pivot. The contour of this bearing 
is a tractrix curve which allows the 
normal pressure to become smaller as 
the rubbing speed increases. This 
tends to make the bearing wear uni- 
formly and maintain its shape. The 
tractrix curve is not easy to construct 
and this type of pivot is little used 
The frictional resistance moment of 
the Schiele pivot is equal to that of 
a hemispherical bearing of the same 
outer diameter. 

For lighter grades of work a pair 
of spherical faced buttons, or a ball 
between two hardened flat surfaces 
is sometimes used. Allowable thrust 
loading may be computed by Stri 
beck’s formula. The frictional mo 
ment depends on the compressive 
distortion of the material, and does 
not readily lend itself to precise cal 
culation. 


The Draftsman 
By LortInc Roper 


With pencil, T-square, compass too- 
Bending over the drawing board, 

The draftsman makes a line or two, 
Outlines a bearing, gear or screw, 
Works ‘till the new idea comes through, 
From the lot that his brain has stored. 


Naught but paper, with lines galore 
Like a sketch from an artist’s hand 
Angles, figures and something more, 
From out of knowledge he had in store 
Comes a new machine, ne’er seen before 
That will sell throughout the land 


And those who use will never know 

Of the man whose patient thought 
Dreamed of the way the parts should g 
With one gear fast, another slow, 

Of arms above, and base below, 

’Till there grew the things they sought 


Then when at last the tool’s O.K. 
Runs well, with profits clear, 

Who gets the credit for the way 

Its sales have made the business pay? 
Oh, be of cheer, who knows some day 
You'll be the Chief Engineer! 





juI 
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LOCKHEED 
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“Orion” retracting gear 


One-Material Planes 


By CHARLES F. McREYNOLDS 


Pacific Coast Editor, Aviation 


HE Northrop “Alpha” all-metal 
monoplane, at the right 
above, is an example of the most 
modern engineering in the aircraft 
field. 
the 


shown 


Its first commercial use is on 
new 24-hr. transcontinental serv- 


Te The plane shown has a high 
speed of 175 m.p.h., cruising speed of 
140 m.p.h., and in addition to pilot, 
mail, and express, carries 3 to 6 pas- 


senvers. 


‘he entire plane is built up of flat 


sheet Alclad Duralumin assembled by 
riveting, the shell being built up by 
riveting together a number of longi- 
tudinal gores all exactly alike and 
riveted to a series of lateral rings, 
also of Duralumin. The skin itself 
carries the major structure loads, and 
the same piece of metal that forms 
this wing skin also serves as the ver- 
ti structural member within the 
Wi Thus the walls of the multi- 
cell. replace the conventional heavy 
Spi and ribs. The sheet-metal 


members within the wing are light 
ened to a truss form. 

This design reduces manufacturing 
costs as onl) material used 
throughout. Also, the multi-cellular 
construction reduces the number of 
parts and eliminates hand work. All 
sheet-metal parts assembled in 
master jigs. Riveting is exposed in 
order to speed the riveting process. 


The V 


one iS 


are 


sections of the wing are as- 


sembled by starting at the nose and 
slipping the base of the next section 

















NORTHROP all-metal cabin monoplane 


in between the open sides of the for- 
ward section, each section being stiff 


ened by a series of small vertical 
members which serve as ribs. The 
design gives a rigid wing surface 


without ply wor xd or fabric. The skin 
of the wing acts as a cylinder. 

The “Orion,” of which 
the hydraulically-operated retracting 
gear is shown here, is a development 
of a long series of Lockheeds, and is 
an example of specialized, progres- 
sive engineering without departing 
from the original fundamentals. The 
“Orion” carries pilot, 6 passengers, 
and baggage at top speed of 224 
m.p.h. The fuselage form and con- 
struction of the “Orion” are almost 
identical with those of the original 


Lockheed 


“Vega,” but the speed has been in- 
creased from the original 135 m.p.h. 
by refinements. 


Streamlines were 
improved 


using curved safety 
glass tor the pilot’s windshield, by the 
retractable landing gear designed with 
smooth metal fairings to slide over 
the holes, and by 


by 


a bullet-like engine 
cowling that smoothed out air flow. 

The first step in the conversion of 
the Lockheed series to all metal con- 
struction is in the design of the fuse- 
lage. This is now built up of Dural- 
umin sheeting riveted over a series of 
Duralumin rings. Metal also are the 
cowlings and control surfaces. The 
future Lockheed speed planes will 
probably add to their performance by 
developing stronger and lighter struc 
tures of smoother lines, without much 
change in aerodynamic fundamentals 


WING structure of 
the Northrop 
“Alpha” 
the 
the 


showing 
application of 
multi - cellular 

construction 
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. The engineer views hopefully the 
hitherto unattainable . 
—INSCRIPTION ON THE LAMME MEDAL 


Opinions on the R-101 Disaster 


INCE the issuance of the report by Sir John 

Simon and his two assessors on the R-101 
disaster, many editorials have been published, 
interpreting the report and pointing out the lesson 
to be learned from the disaster. 

According to the report, the immediate cause 
of the disaster was leakage culminating in a sub- 
stantial loss of gas from one or more of the bags 
in the fore part of the ship. There does not 
appear to be any disagreement on this point. In 
its editorial comment, the English publication, 
The Engineer, stated that ‘“We shall be surprised 
and grieved if in the disaster of the R-101 science 
seeks to find an excuse for renewed effort to con- 
struct a successful airship,” and concluded: “Let 
the words with which Sir John Simon and his col- 
leagues close their report be an epitaph not only 
to the men of the R-101 but to the large pas- 
senger-carrying airships generally.” 

However, as pointed out editorially in the 
Automobile Engineer, the R-101 was of unortho- 
dox design, had a revolutionary arrangement of 
the valves for the gas bags, was the first ship in 
which gas was valved directly into the space be- 
tween the gas-bags and the outer cover, and em- 
bodied a multitude of highly experimental fea- 
tures. It was also stated that a great number 
of these features, in the opinion of aeronautical 
engineers, were of retrograde character. The 
ship departed from previous accepted practice in 
nearly every element of design. 

As pointed out by Flight, the official organ of 


the Royal Aero Club, the trial flight had been 
cut short, the airship had had no full speed trials 
since the extra bay had been inserted, and it came 
out in evidence that the R-101 normally lost more 
gas than was the case with the “Graf Zeppelin.” 
Probably the most significant editorial statement 
is that contained in Flight when it said: “It seems 
almost certain that Lord Thomson’s eagerness to 
make the flight weighed more with the experts 
than his repeated instructions that the experts 
must not be influenced by that desire.” 

An editorial in the November number of Prod- 
uct Engineering stated that the construction of 
the R-101 cannot be considered a first-class engi- 
neering job. However, one must not condemn 
the engineers, as they represented the highest 
degree of engineering skill and technique. 
a case where political expediency dictated. 

In complete authority over the engineers of 
the R-101 was placed a man who admittedly had 
no proper knowledge of the subjects upon which 
he passed judgment. Whereas, on the one hand 
the impossible was urged, on the other hand in- 
structions were given that the impossible should 
not be attempted. Politics dictated the attempted 
fight. No time was allowed for test flights. 

England has stopped in her program of devel- 
opment of airships. To a great extent, she was 
forced to do so, as her outstanding airship de- 
signers were lost in the tragic accident—victims 
because they were unable to resist the powerful 
urgings of authority. On the other hand, Ger- 
many with outstanding engineers in active and 
authoritative charge of airship design and devel- 
opment, has an enviable record in this field and 
is steadily forging ahead. Since the war, no 
major disaster has befallen any passenger-carry- 
ing airship built by the Germans. The Graf 
Zeppelin made several long flights and circled 
the globe. 

One outstanding lesson may be learned from 
the R-101 disaster and is applicable to industry 
in general. When men who know little or 
nothing about the technical details of engineering 
are given supreme authority over designers, dis- 
astrous results will follow unless the man given 
the authority recognizes the limitations of his 
knowledge, has confidence in the ability of his 
engineer, and concedes the superiority of judg- 
ment based on knowledge. 


It was 





ym 


or 
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Package Engineering 


HE term “package engineering’ denotes 

much more than the ability to paint pretty 
colors on cardboard boxes; it implies a knowledge 
of consumer psychology, sociology, economics, the 
vagaries of fashion, style and color, an uncanny 
foreknowledge of changes in public taste, and 
most important of all, the ability to visualize the 
finished product in its package, whether that 
package be box, carton, crate, or the frame and 
cover of the product itself. “Time was when pack- 
aging was the job of the shipping department; 
today it is a problem that deserves the product 
designer’s astute consideration. 

There is no longer a place for the product that 
has good engineering as its only talking point. 
The consumer expects utility and appearance in 
addition. Two distinct ‘‘packages’”’ must be con- 
sidered: the “package,” or finish of the product 
itself; and the appearance, utility, engineering, 
and sales correctness of the outer container in 
which the product is presented to the public. 
Often, a specialized “package engineer”’ is con- 
sulted for advice on the outer packaging, but this 
does not relieve the product engineer of his re- 
sponsibility. It is his responsibility—how the 
product is presented to the consumer. 


W hat Is an Engineer? 


S OME discussion from contributors has been 
\J published in these columns regarding the 
aims and duties of the engineer. Much more has 
been carried on informally, but the designation 
“engineer” still remains anything but clear in the 
minds of many people. Is the appellation limited 
to one who deftly handles long strings of intri- 
cate mathematical calculations, or is it broader? 
As far as concerns the engineer responsible for 
product development, whether that product be 
machine tool or typewriter, it is very certain that 
the term refers to a specialist in a broad function 
rather than in a division of mechanics. The prod- 
uct engineer must be an engineering executive 
with an imagination capable of visualizing his 
design in its various aspects of workabliity, ap- 
pearance, and sales. He must know a little about 
everything that can affect the product — mech- 








anisms, stresses, engineering materials of all 
kinds, enamels, lacquers, plates, manufacturing 
processes, shipping possibilities, and the factors 
that affect marketing. If he is a specialist in any 
one of these to the detriment of the others, the 
product cannot help but suffer. Consideration of 
this adds at least three elements to the require- 
ments for the appellation — broad knowledge, 
vision, and imagination. 


Rain, Rain, Rain! 


UST now, in the midst of a serious depression, 
J it looks as if things would never be bright 
again. And that is exactly a feeling that every 
engineer responsible for the product of his com- 
pany must avoid at this time no matter how other 
branches of the business.are affected. 

The present business situation is reminiscent 
of French weather. During certain months of 
the year the visitor to that country gets the im- 
pression that the climate is most despicable. The 
Romans called the region Aquitania, or the land 
of rain. But when it does clear up it is so won- 
derfully fair that visitors call it “Sunny France.” 

Product engineers must be prepared in advance 
for the sunny days of business that are bound to 
follow after the days of rain. No matter how 
dull and gloomy the business atmosphere seems 
today, common sense tells us that the summer of 
business will inevitably follow. Moreover, engi- 
neering sense tells us that once business does begin 
to pick up we will advance into the greatest 
period of technical advance the world has yet 
seen, for we are only beginning to realize the 
possibilities of this ‘‘machine age.’ Those firms 
that have products incorporating new ideas in 
advance of the market are the ones that will be 
able to get the jump on sales. 

There is the case of the New England machine 
tool builder in 1921 with assets of more than 
half a million dollars and a reputation for a good 
product who went along making machines “for 
stock.’’ But he woke up one day to find that 
last year’s eggs do not hatch. He failed. Pos- 
sibly no manufacturer during 1931 is building 
machines ‘“‘for stock,” but his problem of redesign 


is even more acute than it was in 1921. 
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WHAT'S GOING ON— 


Trends in Product Design 


UTOGIRO planes seem destined 
to play an important part in 
future air transportation. Most 

types follow the basic principles of 
the Cierva device, with individual 
modifications in structure. The Kel- 
lett has as its most conspicuous de- 
sign characteristic a side-by-side seat- 
ing arrangement and a dual control 
system. ‘The 165-hp. Continental A7O 
engine is equipped with an exhaust 
ring and tailpipe to cut noise and gas 
fumes, and the rotor system is placed 
higher than ordinarily to minimize in- 
terference. Wheel brakes are indi- 
vidually controlled, both landing and 
tail wheels being equipped with Oleo 
shock absorber struts and low-pres- 
sure tires. The proportion of the 
fixed wing to the rotor diameter is 
also larger than ordinary to attain 
constant rotor speed under all condi 
tions of flight. Top speed is about 
100 m.p.h., the plane being designed 
primarily for the small private owner 
with limited landing space available. 
Another larger type of autogiro, 
made in Ingland, can take off in 30 
vards and land with a run of 2 yards, 
with top speed of 90 and cruising 
speed of 75 m.p.h. The rotating 
vane device is also to be used on cabin 
airplanes, float seaplanes, and _ flying 
boats. France is reported to have 
ordered two float seaplanes for recon 
naissance work with a fleet similar to 
that done by semi-rigid dirigibles. 








LIGHTING fixture design may 
undergo radical changes to suit 
ultra-violet lamps similar to this 
Westinghouse unit for home use 





q, 


ROUND—and_ box 
column “Super - Serv 
ice” upright drilling 
machines, having 12 
spindle speeds obtain- 
able through selective 
sliding gears and 
single-lever controlled. 
Gears are heat-treated 
chrome-nickel steel. 
The 3- or 5-hp. driv- 
ing motor is direct- 
connected and driving 
clutches are of unit 
design assembled in 
self - contained drum 
housings. All mech- 
anisms run in oil, and 
ball and roller bear- 
ings are used through 
out 


CENTRIFUGAL force is used to test 
models of major engineering projects 
in a special testing machine recently 
completed by Prof. Philip B. Bucky 
of Columbia University. Toy scale 
models of the projected engineering 
structure are whirled around rapidly 
to indicate various strains. 


A Glance Over the Pages— 


1. How can weight stresses be 
handed down to provide for high 
accuracy in heavy moving bodies? 
p. 294 


i) 


For short-center chain drives, hon 
are the sprockets arranged? p. 302 


3. Are colors for product finish in- 
terchangeable or should the “‘psy- 
chological effects” be considered? 
p. 306 


4. How many oilers can be operated 
from a single source? p. 328 

5. What metals are being used for 
“ultra-modern” hardware? p. 311 

6. Who is the new president of the 
A.S.T.M.? p. 326 

7. What are trends in autogiro de- 
sign? p. 322 

8. What new standards were con- 


sidered at the S.A.E. meeting? 
p. 324 





A New Type of internal combus 
tion engine said to accomplish wit! 
fuel oil the easily controlled power 
production of steam has lately beet 
developed in England by Joseph 
Maine, designer of the racing cat 
for Captain Campbell. The featur 
of the new engine is a_ separate 
chamber, known as the “bottle,” 1 
which the combustion of air and oll 
spray takes place, the contents thet 
flowing into the cylinders and driv 
ing the pistons by expansion of th 
gases. The engine has four cylinders 
of the vertical type used in intern 
combustion motors, two of whic 
compress air to a pressure of 600 | 
per sq.in. Compressed air is di 
charged into the “bottle.” At = pr 
determined periods a measured quai 
tity of fuel oil is injected, whicl 
immediately becomes ignited due t 
the high temperature of the air. Cor 
bustion is maintained at const 
pressure by proportioning the quai 
tities of air and heavy oil dischar; 
into the separate explosion chan 
and by regulating a valve between | 
“hottle” and the engine. 
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L-HEAD engines are now used in 
79.5 per cent of passenger automobiles, 
as compared with 84.33 per cent in 
1930, 78 in 1929, and smaller percent- 
ages previous to that time, according 
to Automotive Industries. Valve-in- 
head engines are used in 17.94 per 
cent of the cars, as compared with 
11.75 last year, 14 per cent in 1929, 
and percentages as high as 30 pre- 
vious to that time. Horizontal and 
sleeve valve types each are used in 
1.28 per cent of the engines, as com- 
pared with 1.96 per cent for each last 
vear, and 6 per cent for the latter type 
in 1929. Piston speeds, 2,150 ft. per 
min. in 1927, have increased to 2,380; 
while the average number of pounds 
per inch of wheelbase has increased 
from 27.81 to 30.20. Timing drives 
are now 83.1 per cent chain and 16.9 
gear, as compared with 27.8 per cent 
chain and 72.2 per cent gear in 1922. 
61.5 per cent of all cars are 8-cyl. 
models, with 30.8 6-cyl. and 3.85 4- 
cyl., as compared with 30.8 4-cyl., 
59.1 6-cyl., and 9.5 8-cyl. in 1922. 




















TANDEM me- 
tered motor- 
driven gasoline 
pump, made by 
Erie Meter Sys- 
tem, Ine., with 
pump units of 
the cam type, 
non - pulsating 
and without 
blades or buck- 
ets. Designed 
for a capacity 
of 15 gal. per 
min., with 14-in. 
inlet and 14-in. 

discharge 


eh 


=—— 





Cast STEEL has been the subject 

recent severe tests in the form of 
manhole covers. (ne company Was 
und to be using 2,500 of these cov- 
ers. Dimensioned for entirely adequate 
strength and more than abundant re- 
sistance to overloads, the savings in 
ight over cast iron may be as great 
as 50 per cent. Steam turbines for 
mechanical drives up to 60 hp. oper- 
ating at 400 Ib. per sq.in. at 400 deg. 
I. are using steel castings for both 
c’sings and steam chests. They are 


Single stage with either two or three 
Wicels and are examples of the use of 
this material where relatively large 








DESIGN for a streamline locomotive 
type locomotive. 


small parts and piping. 


quantities of heat energy are trans- of the chassis and that the road-hold 


formed into mechanical work in a 
relatively small piece of apparatus 
AN ELECTRIC warp-stop-motion 
harness, designed to eliminate the 
need of dropwires on looms, has been 
introduced by Grob & 
Zurich, Switzerland. In operation. 
the threads lift the steel heddles so 
that they do not rest upon the bar. 
but in case of thread breakage th 
heddles fall onto the bar and com 


Company. 


plete an electric circuit between two 
insulated metal strips. thus operating 
an electromagnet to stop the loom 


\ HOSIERY inspecting machine de 
signed by Edward R. Ammon, Read 
ing. Pa., does away with all hand 
stretching of the stocking and makes 
possible inspection only limited by the 
mental activity of the inspector. The 
stockings are merely slipped on the 
form and motor-operated levers are 
expanded progressively 
form rotates . 


while the 
Each operation, rota 
tion and progressive expansion from 
welt to toe is timed electrically at any 
fixed speed. 
also installed 


S.A.E. Meets 
At White Sulphur 


By HerBerT CHaAst 

Consulting Enginees 
WHITE SULPHUR SPRINGS, 
W. VA.. June 15—Close to 500 mem 
bers and guests of the Society of Au 
tomotive [engineers registered for the 
society’s 


\n automatic counter is 


summer meeting which 
opened here yesterday and continues 
until June 19. Cars having bodies oi 
much improved streamline form, per 
haps ultimately with the engine 
mounted in the rear, are among the 
most-discussed topics under consid 
eration. More compact engines, pos 
sibly of the horizontal opposed type. 
have been mentioned as among prom 
ising future developments for both 
passenger car and bus applications 
Some engineers feel, however. that 
present engines for motor cars ar 
developed well bevond the remainder 





by Otto Kuhler, based on a Hudson 


Stainless steel provides decoration, and sheets cover 


Wheels have stainless steel covers 


ing and other qualities of the lattet 
are likely to see further improvement 
before much more is done with thx 
engine, except to reduce its cost. 

There is much interest here in 1m 
proved riding qualities, including the 
effect of tire design on this important 
factor. Efforts to evaluate riding 
comfort in tangible terms have led to 
physiological research, the results of 
which are being reported at the meet 
ing. Because of the importance of 
riding comfort upon sales, both body 
and chassis designers are paying clos 
attention to it. Individual springing 
of wheels, involving elimination of 
the ordinary axle arrangement, 1s one 
of the changes expected to have a 
pronounced effect toward improved 
riding comfort 

Last evenine’s session dealt with 
the important subject of rating capa: 
ities for trucks rhe meeting went 
on record as favoring the suggesttol 


of M. | 
federal Motor Truck Company, that 


Pulcher. president of the 





PNEUMATIC perforators are used 


in the “Aerotype” automatic dupli 


cating typewriter, which types let 
ters from a roll similar to that used 
on a player piano. Metal conduits 
convey the air, and all-metal con 


struction is employed 
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the society consider the formulation 
of a new standard rating, despite 
some opposition to such standardiza- 
tion on the part of the engineers of 
the General Motors Corporation. 
Lack of a satisfactory rating formula, 
it was said, 1s partly responsible for 
adverse state legislation against truck 
use of public highways. 

In the paper by Erich Sander and 
J. B. Frauenfelder entitled “Practical 
Ixxperience with Devices for Damp- 
ing Torsional Vibration,” at today’s 
Diesel Engine session, there is valu- 
able comparative information on the 
performance of various types of 
dampers useful to all engineers con- 
cerned with this subject. It 
made evident, however, that condi- 
tions as to torsional vibration in most 
Diesel service are quite different and 
considerably more severe than in most 
conventional automotive service. 

Suggestions made by Dol A. Smith 
of the Detroit Department of Street 
Railways indicate that bus operators 
are feeling the need of lighter bus 
bodies, more efficient and more com- 
pact engines, capable of being placed 
under the bus floor; better heating 
arrangements, presumably by steam ; 
means for keeping exhaust gas out of 
bodies : 


Was 


and more convenient control 
arrangements producing less fatigue. 

\ircraft engine performance as af 
fected by cooling, valve design and 
fuel used are among the subjects re- 
lating to aviation on the program. 
Rolland Chilton, of the Wright Aero- 
nautical Corp., in his paper recom- 
mends the use of cylinder-head tem- 
perature-indicating devices in prefer- 
ence to oil temperature thermometers 
as a check on engine operation. 

Cars fitted respectively with steam 
cooling systems and with special sus- 
pension systems are among the infor- 
mal exhibits attracting attention and 
comment here. 

New standards up for considera- 
tion at the meeting include stream 
line and round tubing, both steel and 
aluminum, for aircraft; airplane 
wheel and tire dimensions; propeller 
shaft ends; metric ball thrust bear 
ings, and lock nuts and lock washers 
for ball bearings. 

Society members familiar with con 
ditions in Detroit say that several au 
tomobile manufacturers are delaying 
the announcement of new models that 
are ready for production, pending im 
provement in general business condi- 
tions. Ford is expected to lengthen 
the Model A and to make 
some improvements in engine design 
and construction, but is not expected 
to bring out an “eight” or other new 
model in the near future 


chassis 





FLAT-TYPE 
for 


construction and design 


extreme compactness characterize 


the Webster electric pick-up. The arm 
is pressed bronze in modern design and 
the block is of Bake- 
lite, attentions to detail 


efficiency allowing a better sales price 


needle-carrying 


these and 


Engineering Notes 


A SURVEY to determine present 
practice with respect to speeds of 
driving and driven machinery is being 
undertaken by an ASA committee. 
Standardization activities of the elec- 
trical industry is being undertaken 
under ASA procedure, the governing 
body to be known as the ‘Electrical 
Standards Committee.” The ASA 
has issued a memorandum on 
standards and patents. 

kecommended standards of practice 
relating to alloy castings supplied for 
use in industrial furnaces has been 
adopted by the Steel Founders’ So- 
ciety. Simplified Practice Recom- 
mendation R20-28 on Steel Barrels 
and Drums, R28-29 on Sheet Steel 
and R78-28 on Iron and Steel Roof- 
ing have reaffirmed without 
change for one year. Standard toler- 
ance in the thickness of gy to 3s-in. 
vulcanized fiber sheet is now 0.002 in., 
superseding the former NEMA 
standard of 0.003 in. 


also 


been 
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News of the 
Metal Markets 
_Pscticiags sales during early June 


were fair at 8.25c., according to 
Metal and Mineral Markets, although 
the market touched a low point below 
Sc. for a short period. The tin mar 
ket has been quiet. The producers ot 
tin-base products have 
been putting in small stocks at the 
low prices, but babbitt metal produc- 
tion has dropped off. 


die-casting 


MAGNEsIUM in 100-lb. ingot lots was 
quoted on June 11 at 48c. Uses of 
this metal are increasing, not only for 
aircraft construction where its light 
ness is valuable, but also for parts for 
portable machines and for reciprocat 
ing parts of machinery. 


ZINC prices have been steady with 
Prime Western zine at 3.20c. Pro 
duction has declined and there are 
prospects of further curtailment of 
output. The domestic shipments for 
May reached a new monthly low. 


LEAD shipments have been fair, with 
a price of 3.75c. holding in New 
York. Rumors of curtailment of pro 
duction have had a steadying effect. 


PLATINUM prices advanced from 
$27.50 per oz. to $40 on June 8, 1n- 
dicating an understanding between 
producers. This advance may stimu- 
late development of substitutes. 


STEEL alloys are now employed at a 
rate of 4,000,000 tons annually, in 
cluding nitralloy. $20,000,000 worth 
of “stainless” alloys were used last 
year. Future uses indicate new com 
positions and concentration of the 
high-cost corrosion-resistant elements 
on the surface of the material, with 
an inner soft-steel core. 


SEATS for 60 passengers are so located in New York’s new subway ears tht 
each of the four doors on a side serve an equal number of passengers. 
equipment is grouped in a permanent cab at each end of the car. 


motors are mounted on one 


truck, and 


Control 
The 


two 


all cars are interchangeable 





=. 
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A.S.T.M. Meeting 


Discusses Materials 


REMARKABLE program was 

presented by the American So- 
ciety for Testing Materials at the 
Thirty-fourth Annual Meeting in 
Chicago, June 22-26. Outstanding 
were sessions covering a Symposium 
on the Effect of Temperature on the 
Properties of Metals. This sym- 
posium was sponsored jointly by the 
A.S.T.M. and the A.S.M.E., and 
these two organizations have issued 
jointly a volume of 620 pages con- 
taining the papers presented. 

Of general interest to designing 
engineers was the first session of the 
Symposium wherein was summarized 
a group of papers devoted to the sub- 
ject of engineering trends and re- 
quirements for metals at high and 
low temperatures in specific fields of 
design. H. J. Kerr of the Babcock & 
Wilcox Company contributed a paper 
dealing with the trend in requirements 
for metals for the power-plant indus- 
try. In his paper he points out that 
with increasing boiler pressures and 
temperatures, and boiler drum thick- 
nesses having reached 5 to 6 in., and 
tube thicknesses of about 4 in., and 
with the evident limitations imposed 
by plain carbon steel, further progress 
will require the use of special steels. 

Superheaters are now operating 
successfully at 850 deg. F., and the 
trend is toward temperatures of 1,000 
to 1,100 deg. F., which will also re- 
quire special material for superheater 
headers and tubes, and for fittings. 
General specifications are given for 
materials for the various elements of 
steam boilers and equipment. 

In a similar manner, a paper by 
R. C. Allen of the Westinghouse 
lectric & Manufacturing Company 
covers the subject of steam turbine 
materials with special emphasis on 
the stress-creep relations at the oper- 
ating temperature of the turbine, this 
now being up to a temperature of 
850 deg. F., with 900 to 1,000 deg. F. 
heing considered for a number of 
projects. Even where stresses are 
moderate, if the temperature is ap- 
proximately 700 deg., plastic deforma- 
tion continues. The high-temperature 
end of a large steam turbine must be 
designed with allowance for an 

ppreciable amount of creep in the 

of the machine. Creep rates from 
000000001 to 0.00001 in. per hr. 

v be adopted for steam turbines 

| boiler parts, equivalent approxi- 

tely to 0.01 per cent per year. At 


t rate, an internal diameter of 100 





AIRPLANE wing frame of Allegheny metal. Tests indicate 25 per cent 
greater strength-weight factor and practical elimination of corrosion. The 
wing, built by Fleetwings, Inc., is 41 ft. long 


n. would have an extension of 0.150 
at the end of 15 years. Chemical 
compositions, physical properties of 
materials and stress values for differ- 
ent elements of steam turbines are 
presented. 

In the paper by J. C. Woodson of 
the Westinghouse Electric & Manu- 
facturing Company, on the engineer- 
ing requirements and trends for 
metals in the ferrous metal industries, 
is given a table prepared by L. F. 
Reinartz of the American Rolling 
Mills Company. This table shows the 
type of service, temperatures en- 
countered and the materials used in 
open hearth equipment. Mr. Wood- 
son's paper deals with the general 
subject of heat-resisting alloys for in- 
dustrial furnaces and related appa- 
ratus and sets up specific recom- 
mendations for the improvement in 
manufacture and application of these 
alloys. 

Committee A-1 on steel, through a 
sub-committee, is considering specifi- 
cations for alloy-steel castings and is 
collecting data from various technical 
societies on types and requirements 
of alloy castings. This sub-commit- 
tee is also co-operating with the 
American Foundrymen’s Association 
in the development of a symposium to 
present to engineers data regarding 
analysis, heat-treatment and methods 
of molding and casting to produce 
the most desirable properties in 
various tvpes of steel castings. 

The importance of cooperation be- 
tween the designer and the foundry 
was brought out in the symposium on 
malleable iron castings, the papers of 
which were presented jointly by the 
A.S.T.M. and the American Foundry- 
men’s Association. Some of the 
points mentioned were: Gradual 
change of section from heavy to 
light sections to avoid shrinkage 
cracks; ribbing of light sections that 
are adjacent to heavy ones; provision 
for good feeding by adequate gates; 


_ 


avoidance of crossing sections and 
sharp corners; and adequate draft. 

Average physical properties of 
malleable iron, as brought out in the 
symposium, are: Tensile strength 
54,000 lb. per sq. in., yield point 
36,000 Ib. per sq.in, elongation 18 
per cent in 2 in., specific gravity 7.15 
to 7.45, and Brinell hardness 100 to 
140. It was shown that malleable 
iron machines more readily than any 
other ferrous material. The metal 
also machines with a clean smooth 
surface and permits a clean threading 
operation. 

In the paper by F. L. Wolf and L. 
A. Meisse of the Ohio Brass Com 
pany, it was shown that up to 2 pe 
cent of copper can be alloyed with 
malleable iron and increases the cor 
rosion resistance. Malleable iron 
with about 1 per cent of copper also 
has a tensile strength considerably 
higher than plain malleable iron. The 
authors of this paper also demon- 
strated that malleable iron with a pro- 
tective zinc coating is greatly superior 
to ordinary or copper-bearing steels 

The committee report on die-cast 
metals included a paper on lead-base 
and tin-base alloys by Fred J. Tobias, 
research engineer of the Newton Die 
Casting Corporation, and proposed 
specifications for aluminum-base and 
zinc-base alloys. The paper by Mr. 
Tobias was a short but comprehensive 
outline of typical compositions, phys- 
ical properties, uses and casting pre- 
cautions. 


Meetings 


National Metal Congress & Ex position— 
Exposition on Commonwealth Pier, 


Congress Sessions at Hotel Statl - 
3oston, Mass., week of Sept. 21 W.H 
Eisenmann, Secretary, A.S.S T., 7016 


Euclid Ave., Cleveland, Ohio. 

American Gas Association—Annual Con- 
vention and Exhibition, Oct. 12-16, 
Atlantic City, N. J., Municipal Audi- 
torium Kurwin R. Boyes, Secretary, 
420 Lexington Ave., New York, N. ¥ 

National Safety Council—Twentieth Annual 
Safety Congress (Show in Connection), 
Chicago, Oct. 12-16 Headquarters, 
Civie Opera Bldg Chicago 
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IN THE SPOTLIGHT — 


RANK ORVILLE CLEMENTS, 

technical director of the Research 
Laboratories, General Motors Corpor- 
ation, has been elected president of the 
American Society for Testing Mate- 
rials. SAMUEL T. WAGNER, consulting 
engineer of the Reading Company, has 
been elected A.S.T.M. vice-president, 
and the following men will form the ex- 
ecutive committee: ArTHUR W. Car- 
PENTER, manager of the Testing Labora- 
tories, B. F. Goodrich Company; KEN- 
NETH B. Cook, technical manager of 
the Manville Jenckes Company; J. B. 
Jounson, chief of the Material Branch 
of the Material Division, U. S. Army 
\ir Corps; Grorce C. D. LENTH, con- 
sulting engineer of Chicago; and O. L. 
Moore, engineer of tests, Universal 
\tlas Cement Company. 

Cart O. BARNKow, formerly mechani- 
cal engineer in the production depart- 
ment of the A. B. See Elevator Com- 
pany, Jersey City, N. J., has become 
layout draftsman with the Seaberg 
Elevator Company, Brooklyn, N. Y. 

E. L. Beamon, formerly supervisor 
of the motor testing laboratory of the 
Tide Water Oil Company, Bayonne, 
N. J., has become a sales engineer of the 
Middle Atlantic territory, with head- 
quarters in Philadelphia. 

ArTHUR K. Burpirrt, formerly on the 
editorial staff of the American Machin- 
ist, but for the past two years in the 
engineering department of the Service 
Machine Company, 750-760 Broadway, 
Elizabeth, N. J., was recently elected 
vice-president. 

C. B. Buxton has become assistant 
works manager of the McIntosh & Sey- 
mour Corporation, Auburn, N. Y., a 
division of the American J].ocomotive 
Company devoted to the manufacture of 
Diesel engines. He was formerly con- 
nected with the works of American 
Locomotive at Schenectady, N. Y. 

GUSTAF CARVELLI, assistant motor en- 
gineer and connected with the Curtiss 
Aeroplane & Motor Corporation, Buf 
falo for the past ten years, has resigned 
to become assistant engineer with the 
Wright Aeronautical Corporation, Pat- 
erson, N. J. 

GrorGE B. Karetirz has been ap 
pointed acting manager of the Mechan 
ics Division of the Westinghouse Re- 
search Laboratories, to fill the vacancy 
caused by the recent promotion of John 
M. Lessells to the South Philadelphia 
Works of the company. Mr. Karelitz 
joined Westinghouse in 1923, and was 
research engineer when he left last 
September te accept a place on the en- 
gineering faculty, Columbia University. 

L. C. Conrapi has resigned as metal- 
lurgist with the Lycoming Manufactur- 


ing Company, Williamsport, Pa., to 
assume similar duties with the Inter- 
national Business Machines Corpora- 


tion, Endicott, N. Y. The corporation 
is preparing to install complete testing 
laboratories, which will be under the 
direction of Mr. Conradi. 





PauL T. CHERINGTON, formerly di- 
rector of research of the J. Walter 
Thompson Company, New York, N. Y., 
is establishing offices at 2316 Chanin 
Bldg., 122 East 42nd St., New York, 
N. Y., as a consultant on distribution. 


FREDERICK M. FEIKER, formerly man- 
aging director of the Associated Busi- 
ness Papers, and before that time an 
executive of the McGraw-Hill Publish- 
ing Company, has resigned to become 
Director of the Bureau of Foreign 
& Domestic Commerce, Washington, 
D. C. He will succeed WiLiiAM L. 
Cooper, who will return to London as 
commercial attache. 
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Jasper Exvvior Crane, vice-presi 
dent of E. I. duPont de Nemours & 
Company, Wilmington, Del., has bee: 
elected president of the Princeton Engi 
neering Society. 

R. H. Crevoisi£, who recently wa 
assistant chief engineer of the Republi ( 
Steel Corporation, Youngstown, Ohi 
has become plant engineer at the ney 
wrought iron plant at Economy, Pa 
of the A. M. Byers Company, Pitts 
burgh, Pa. 

Eric H. Ewertz, consulting enginee: 
and pioneer in the development and ap 
plication of arc-welding, has _ been 
awarded the Samuel Wylie Miller Me- 
morial Medal for 1930 by the American 
Welding Society “for his pioneering in 
the development and application of arc 
welding.” 

G. O. Frostap, formerly president of 
the Wisconsin National Fibre Can 
Company, and mechanical engineer for 
the Brook’s Machinery Company, is in 
active management of the Krahn Manu- 
facturing Company plant, Milwaukee, 
following the vacancy caused by _ th 
death of A. W. Krahn, president. 

Henry WILLIAM Graves has been 
appointed general manager of the Cana 
dian Mead-Morrison Company, Ltd., 
Montreal. He became designing engi 
neer of the Mead-Morrison Manufac- 
turing Company in 1926. 

THOMAS TARVIN Gray, president of 
the Gray Industrial Laboratories, New- 
ark, N. J., received one of the Wether 
ill medals at the May 20 meeting of the 
Franklin Institute, Philadelphiha. At 
the same meeting, Koraro Honpa, pro 
fessor and director of the Research In- 
stitute for Iron, Steel and Other Metals, 
Tohoku Imperial Unniversity, Sendai, 
Japan, receiving one of the Cresson 
medals, and WiLLis R. WuirtNey, vice 
president in charge of research, Gen 
eral Electric Company, Schenectady, 
received a Franklin medal and certifi 
cate of honorary membership. ARTHUR 
NEWELL TALBOT, professor of engineer- 


ing, emeritus, at the University of 
Illinois, received a Henderson medal 
and CHARLES G. GARRARD, M.E., ot 
Thorn, England, received the Long 


streth medal. 

Lewis R. Gwyn, Jr., has left the 
Motor-Vehicle department of the Ameri 
can Railway Express Company, Brook 
lyn, N. Y., of which he was assistant 
superintendent, to become a designing 
engineer for the Ward Motor Vehicl 
Company, Mt. Vernon. N. Y. 


Ik. Van Ross—eN HooGenpyk spoke 
on “Diesel Engines” at the May 2! 
meeting of the Metropolitan Sectiot 
S.A.E. 


A. D. Hunt, formerly manager 
engineering at the South Philadelp! 
works of the Westinghouse Electric 
Manufacturing Company, has b 
transferred to the Chicago office to 
engaged in steam apparatus activities 
the western districts. 

A. B. KINZEL, 
Carbide & Carbon Company, talked 
“Recent Developments in Structu 
and Engineering Steels,” at the Jun 
meeting, New York chapter, A.S.S.1 


metallurgist, Uni 





JULY, 1931 + 


Pror. H. M. JAcKLIN, of the School 
Mechanical Engineering, Purdue 
University, has been elected chairman 
it the Indianapolis branch, S.A.E. 

Dr. Frep W. LANCASTER of Birming- 
ham, England, has received the Daniel 
(Guggenheim Gold Medal for his contri- 
butions to “the fundamental theory of 
ierodynamics,”’ according to a_ recent 
announcement. This is the third award 
of the medal, Orville Wright and Dr. 
Ludwig Prandtl having received the 
previous awards. 

Rk. W. Ayer, formerly with the engi- 
neering department of the Granville 
Brothers Aircraft Corporation, Spring- 
field, Mass., has joined the engineering 
department of The Stinson Aircratt 
Corporation, Detroit. 

R. E. W. Harrison, chief engineer, 
Cincinnati Grinders, Inc., Cincinnati, 
Ohio, has been re-elected chairman of 
the Cincinnati Section, A.S.M.E., for 
the 1931-32 season. Other members of 
the executive committee include A. C. 
CiHLeIN, Cincinnati Engineering Tool 
Company; WILLIAM F. GroENgE, R. K. 


LeBlond Machine Tool Company; 
GEORGE SEYLER, Lunkenheimer Com- 
pany; GeorGeE LANGEN, Cincinnati 
Planer Company; C. L. KoeEHLER, 


\lvey-Ferguson Company; WILLIAM 
H. VocKkeELL, Cincinnati Engineering 
lool Company, and Harry FELDBUSH, 
Worthington Pump & Machinery Cor- 
poration. 

H. M. LAwrENCE, mining engineer, 
and F. W. BENHAM, assistant engi- 
neer, have been appointed to the staff 
of the A.S.A. Mr. Lawrence will have 
supervision of all the mining, chemical, 
ferrous and non-ferrous’ metallurgy 
projects, and Mr. Benham will assist in 
the supervision of civil engineering and 
transportation projects. 

J. S. TrITLE, vice-president in charge 
of manufacturing operations of the 
Westinghouse Electric & Manufactur- 
ing Company, East Pittsburgh, Pa., 
since May 1, 1929, has been elected 
vice-president and general manager in 
charge of manufacturing, sales and en- 
gineering operations reporting directly 
to Pres. F. A. Merrick. 

Orro LUTHERER, research engineer 
at the laboratory of the American Gas 
\ssociation for the past 44 years, has 
been appointed chief engineer in the 
gas and oil combustion equipment divi- 

ion, North American Manufacturing 
Company, Cleveland. 

S. M. KINTNER, assistant vice-presi- 
dent of the Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burgh, Pa., has been elected vice- 
resident in charge of engineering to 
ucceed W. S. Rucc, who becomes vice- 
resident in charge of 


sales, as an- 
uunced in Product Engineering. 
R. F. MEHL, superintendent of the 


Division of Physical Metallurgy of the 
ival Research Laboratory, has been 
pointed assistant director of research 
' the American Rolling Mill Company, 

\liddletown, Ohio. He will be in charge 
the physical science department of 
e Armco laboratories, and will take 
his new responsibilities Sept. 1. 


J. N. Meap, tormerly chief meta 
lurgist with the American Roiling Mill 
Company, Middletown, Ohio, has taken 
a position in the same capacity with 
the Inland Steel Company. 

E. H. Mess, who has been metallur 
gist at the Watertown arsenal, has been 
appointed chief metallurgist of the Ohio 
Steel Foundry Company, Lima, in con- 
nection with all company products. 

Jutius MUutLter, formerly with the 
Henry Vogt Machine Company, Louis- 
ville, Ky., has become 
engineer for the Leeds 
Company, Philadelphia. 

L. C. Morrow, editor of Maintenance 
Engineering, a McGraw-Hill publica- 
tion, has been elected chairman of the 
Chicago Section, A.S.M.E. 


development 
& Northrup 
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W. H. RiGHTer, formerly a design- 
ing engineer for the Kinner Airplane 
& Motor Corporation, Glendale, Calif., 
has become an engine designer for the 
Myers & McNeil Company, of the same 
city. 

JosEPH SCHAEFFERS, consulting en- 
gineer for Schlika Motors, Berlin, Ger- 
many, is now in this country as 
consulting engineer tor the Lee Motors 
Corporation, of Collegeville, Pa., in ad- 
dition to serving the German company. 

CARL SCHULZ, mechanical engineer in 
the development department of the East- 
man Kodak Company, Rochester, N. Y., 
has resigned to joint the dynamic sec- 
tion of the General Motors Laboratories 
in Detroit. 


C. E. SKINNER, assistant director of 
engineering ot the Westinghouse Elec 
tric & Manuiacturing Company, has 
been appointed representative of the 


A.S.A. on the Council of the 
tional Standards Association. 

Lyte K. SNELL has left the Eaton 
\xle & Spring Company, of Cleveland, 
and has become a consulting engineer 
with an office at 669 Gladstone Ave., 
Detroit. 


Interna- 


FRANK S. SPRING, formerly general 


manager of the Walter M. Murphy 
Company, Pasadena, Calif., has become 
an engineer with the Hudson Motor 


Car Company, Detroit. 
STANLEY P. WATKINS, formerly met- 


allurgist for the Wrought Iron Re- 
search Association, Pittsburgh, has 


joined the research staff of the Rust- 
less Iron Corporation of America, Bal- 
timore. 

C. G. WENNERSTROM, formerly chief 
engineer of the Foote Bros. Gear & 
Machine Company, has joined the Uni- 
versal Gear Corporation, 327 South La 
Salle St., Chicago. 

Water F. WHITEMAN has become 
a research engineer with the Leopard 
Automobile Products Company, Long 
Island City, N. Y. He was for- 
merly riding-quality engineer for the 
Motor Rim Manufacturers’ Company. 


Obituaries 


ARRINGTON EMERSON, 78, 


president for 25 years and founder 


ot the Emerson Engineers, Inc., New 
York, and the first so-called “efficiency 
man,” died in New York on May 23 


For the past several years Mr. Emerson 
has been an engineering and industrial 
counselor to governments and _ private 
corporations abroad. 


Dr. SAMUEL W. Parr, 74, emeritus 
professor of applied chemistry at the 
University of Illinois, died May 16, after 
an illness of several months. He was 
particularly known for his low-temper 
ature process for coking Illinois coal 
and for the development of the complex 
alloy Illium as a substitute for platinum 
McCrae Witson, 59, con- 
sulting electrical engineer and formerly 
associated for 27 years with the Gen 
eral Electric Company, Schenectady, 
N. Y., died May 6, while on a motor trip 
through the South. 


ROBERT 
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Sterling 
**Klosd-Tite” Motor 


\ totally fan - cooled 
motor has been placed on the market 
by the Sterling Electric Motors, Inc., 
Telegraph Road at Atlantic Boule- 
vard, Los Angeles, Calif. This 
“Klosd-Tite” motor has two cast-iron 
enclosures, the fan drawing air in 
at the outer end bell and directing 
it over the inner casing. Lubrication 


inclosed, 





is facilitated by means of oilers 
projecting through the outer casing 
into the inner bearing housing. Long 
tight fits in the inner casing resist 
the entrance of vapor into the motor 
and thus reduce explosion hazards in 
vapor-charged atmospheres. Lubri- 
seal ball bearings prevent entrance of 
dirt into the interior. 


James 
Vertical Speed Reducer 


The vertical spiral-bevel-gear type 
of speed reducer announced by the 
ID. O. James Manufacturing Com- 
pany, 1114 West Monroe St., Chi- 
cago, IIL., 
operation and several advantages of 
design. The gears are made of 
chrome-nickel steel. Shafts are made 
of O.40 carbon steel, and roller bear- 
ings are provided on both drive and 
driven shafts. Where large ratios 
of reduction are required, this type 
of reducer is made integral with a 


features smooth, noiseless 





planetary reduction unit so that all 
ratios from 8 to 1 and 1,600 to 1 are 
available. They are made in sizes 
from 4 to 100 hp. The housing pre- 
vents oil leakage and keeps dust and 
dirt from filtering into the unit for 
either up or down driving. 


Gits 
Automatic Multiple Oiler 
With Gravity Feed 


Simplicity of construction and non- 
clogging are the principal features of 
the automatic multiple oiler  an- 
nounced by Gits Bros. Manufactur- 
ing Company, 1846 
South Kilbourn Ave., 
Chicago. Controlled 
amounts of oil varying 
from 4 to 10 drops 

re delivered by PTrav- 
ity to each bearing re- 
gardless of the viscos- 
ity of the oil, as long 4y “py 
as it will flow through 

passages never less 
than ;°; in. Each oiler 
is made in eleven sizes 
having from two to “7 
twelve leads, and is 

intended to be located 

within 3. ft. of the 

bearings. I 





It is possible to op- 
erate as many as a 
hundred oilers simul 
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taneously from a single source, and 
where desirable a different grade of 
oil may be used in any one of them. 

Operation can be by air, solenoid, 
electric motor, link connections to the 
machine being lubricated, or by hand. 
Air supply can be taken from service 
lines through the medium of a reduc- 
ing valve to bring the pressure down 
to 30 lb. per sq.in., or a small elec- 
trically-driven compressor unit can be 
supplied. The air is not used to force 
the oil through the lines, but merel) 
performs the single mechanical action, 
which is a simple lifting one. Whether 
this action is accomplished by air pis- 
ton, solenoid, or geared motor, a 
separate timing device is required 
suited to each type, but the timer 1s 
omitted if the oiler is operated 
mechanically. 

These timing devices can be set to 
operate the oilers at intervals of 6, 12, 
and 24 minutes or up to any interval 
that is necessary. In cases where 
three or four oilings a day are sufh- 
cient, hand operation is preferable. 
The timers can be driven by small 
electric motors or can be belted to the 
machine being lubricated. 

The cross-sectional view shows a 
pneumatically operated oiler with six 


di. 


a a Cp , 





Gits Style MPN Automatie Gravity-Feed Mul 
tiple Oiler designed for Pneumatic Operation 
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Cross-section of the Gits Automatic Oiler showing 
the simple arrangement of standpipes and feed cups 


leads. Essentially, it consists of a 
piston and plunger with a cross bar 
to which six oil cups are attached. 
Ordinarily these cups rest in the bot- 
tom of a clear well of oil, but at se- 
lected intervals the crosshead 1s raised 
by the air piston to a fixed height 
and a quantity of oil in each cup dis- 
charged through standpipes connected 
directly to sight feed glasses below, 
whence the connection is made by 
tubing to the various bearings. By 
means of adjustable sleeves with 
slotted ports surrounding these stand- 
pipes, the amount of oil fed can be 
controlled within close limits. Ad- 
justment of each individual sleeve is 
by a collar engaging a crankpin in 
the end of a solid stud. The timing 


device can be set so that the cups are 


held in the discharge position an in 
terval proportional to the viscosity of 
the oil, allowing complete drainage at 
the selected port level. 

It is possible to operate the oiler by 
hand at any time or by a remote con- 
trol switch independent of the timer, 
to flush the bearings initially, for ex- 
ample, when starting up. All oiler 
units are equipped with a sight gage 
and filling cap. The body is alumi- 
num and the fittings brass. Copper 
tubing 3 in. O.D. is usually fur- 
nished and is pushed into the bearing 
hole and held by a clamp. 


Jones 
Series OH 
Worm-Gear Reducers 


Vorm gear speed reducers in ca- 
pacities up to 7 hp. have been placed 
on the market by the W. A. Jones 
Foundry & Machine Company, 4401 


Roosevelt Road, Chicago, Ill. These 
Series OH reducers are built in 
ratios of 5 to 1 up to 50 to 1 and 
supplement the line of heavy-duty 
reducers. They are also built for 
right-angle drive. 

The worm is a low-carbon, nickel- 
steel forging with the shaft integral 





Jones Series OH Worm-Gear 
Reducer for right-angle drive 


and hardened and ground. The worm 
gear is made of a nickel, phosphor- 
bronze alloy. A _ high-carbon steel 
forging is used for the gear shaft 
and is fitted with sling rings to pre- 
vent leakage of oil. As a matter of 
convenience and for universal appli- 
cation, the shaft is supplied in these 
standard units with a double projec- 
tion. The reducer may, therefore, 
be connected from either side to the 
shaft of the driven machine, and this 
obviates the necessity of a right- or 
left-hand assembly. It also serves to 
drive two machines, one from each 
side. Both the worm shaft and the 
gear shaft are Timken mounted. 
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Link-Belt 
Universal 
No. 77 Conveyor Chain 


The particular feature of the uni- 
versal No. 77 conveyor chain made 
by the Link-Belt Company, 910 5S. 
Michigan Ave., Chicago, is that the 
chain will curve sideways around 
curves. It will 
travel in a horizontal plane around 
curves of 90 to 180 deg. with tree- 
dom under full load and with a curve 
radius as small as 24 in. Owing to 
the flexibility of this chain, it may be 
used on sprockets as small as 74 in 
pitch diameter. 

In appearance the Universal No 
77 chain resembles the standard 


corners and “S” 


malleable-iron pintle-type, except that 
the barrel of the link contains a 
universal joint that permits the side 





wise flexing of the chain. In any 
position a long bearing of pin and 
bushing is assured. This chain is 
particularly suited for light conveyor 
work. 


Square D 
Power Filter Unit 


For supplying a steady flow of d.c. 
power from an a.c. supply in rela 
tively large capacities, the Square D 
Company, Detroit, Mich., has an- 
nounced a power filter unit. The 
power supplied is particularly suitable 
for magnetic chucks and eliminates 
the necessity for maintenance of 
motor-generator sets or converters. 
In addition, the power unit is of such 
compactness as to permit building it 
into the base of the machine. Other 














uses are talking picture equipment 
and other sound producing apparatus 
which require a supply of noiseless 
non-pulsating d.c. power from the 
ordinary a.c. line. The unit is noise- 
less and has no hum and no moving 
parts. It does away with the neces- 












































Square D Power Filter Unit 


sity for storage batteries and dry 
cells, and avoids the necessity for spe- 
cial circuits and relays for cutting out 
the a.c. power supply when the sys- 
tem is in operation. 


Cutler-Hammer 
Bull. 9115 Manual 
Across-the-Line Starter 


A three-pole, across-the-line, man- 
ual starter for a.c. squirrel-cage 
motors up to 2 hp. is announced 
by Cutler-Hammer, Inc., 205 N. 12th 
St., Milwaukee, Wis. This Bull. 9115 
starter has the following features: 
Small size; thermal overload relays ; 


all poles trip on overload ; twin-break, 
butt type 


silver-to-silver, 





NEW MATERIALS AND PARTS 


contacts: 
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easy operation, and a cover interlock. 
rhe starter is 4,7, in. wide by 8 
in. high by 3% in. deep. 


i's 
The thermal 
overload relays operate directly on 
contact mechanism and open all three 
poles on an overload. These over- 
load relays employ the same heater 


coils as other ““C-H” starters. 


‘“Everlock”’ 


Die-Formed Lockwasher 


Thompson-Bremer & Company, 
1640 West Austin Ave., Chicago, IIl., 
have announced the **Everlock” lock- 
washer, which has die-formed teeth 
that are hardened and _ heat-treated. 
The shape of the teeth causes the 
lockwasher to hold the nut firmly 
even against severe vibration. The 


illustration unretouched 


shows an 





photograph of a nut which has been 
screwed down against an Everlock 
washer, showing in particular the way 
in which the washer teeth have bitten 
into the nut 


‘**Texsteel” 


V-Belt Sheaves 


\ pressed steel sheave for Texrope 
drives has been developed by the 
\llis-Chalmers Manufacturing Com- 
pany, Milwaukee, Wis., to meet the 
demand for a light weight, low-priced 
drive. Complete Texsteel Texrope 
drives are available from stock. 

Texsteel sheaves are die pressed 
from tough steel, and then each sec- 
tion is welded both at the web and 
at the rim to eliminate vibration and 
noise, and to give accurate balance 
for true running. They are manu- 
factured in a large range of diam- 










































pernutting ratios as high as 
6:1. They are finished with alumi 
num paint for protection and to give 
a pleasing appearance. 


Cre;rs, 


Detroit 
Lined Seamless Tubing 


Steel tubing lined with’ various 
metals or alloys can be supplied by 
the Detroit Steel 


Seamless Tubes 


Company. Detroit, Mich. Such tubing 
can be lined in sizes from 4 in O.D. 
up to 12 in. O.D., although at present 
sizes up to 2 in. O.D. are supplied for 
commercial purposes. Such tubes can 
be made in lengths up to 16 ft. 

One of the most important uses of 





this tubing is for steel-backed beat 
ings. Any thickness 
bearing metal can be obtained, a1 


S] ecified 


since long lengths are available, beat 
ings can be made economically 
screw machines. 

The lining is cast into the tubing 
) The bot 
with the steel backing is such tl 
turnings made from the end of 
tube will curl off the tool so that 
spiral [ 


by a centrifugal process. 


shows both textures of 1 
bonded metals as one continuous str] 
without fracture. 
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Struthers-Dunn 


‘“Mid-Gett” Relays 


\ line of miniature relays, to be 
known as “Mid-Getts,” are being 
made in eight contact arrangements by 
Struthers-Dunn, Inc., 146 N. Juniper 


St.. Philadelphia, Pa. These relays 


are mounted on standard bases and 
They follow in 


measure 1Zx24 in. 





detail the design of regular type 
“Dunco” relays, having the three- 
legged stool principle of construction, 
form-wound, moisture-proof coils, re- 
newable contacts, accessible terminals, 
and a molded base having a high 
dielectric strength. They operate on 
from 6 to 120 volts a.c., or 24 volts 
d.c., depending upon the coil em- 
ployed. They are particularly suitable 
for remote-control equipment. 


Chromalox 


Super-Speed Range Units 


Intended for specification in new 
ranges and available in all sizes for 
replacement in any range now in use, 
Chromalox “Super - Speed’’ range 
units are now being offered by the 


Edwin L. Wiegand Company, 7525 


(Thomas Blvd., Pittsburgh, Pa. The 
teatures of these units are speed, eff- 
ciency, long life, and easy installa- 

They operate at a visible red 





heat and have a smooth flat top and 
chromium - alloy heating — surface. 
Direct contact between the utensil and 
heating element increases the cooking 
efficiency. Fully inclosed heating ele- 
ments protect the operator. The re- 
sistor wire is imbedded in refractory 
material under hydraulic pressure and 
baked. Each heating element can be 
individually grounded and can _ be 
easily cleaned. 


*“Garlock’”’ 
No. 430 Chevron Packing 


For the packing of heavy-duty 
hydraulic equipment, such as rams 
and plungers of accumulators, presses 
and pumps, the Garlock 


Packing 





Company, Palmyra, N. Y., has de 
veloped the No. 430 Chevron packing. 
This packing is automatic in its ac- 
tion and packs tighter as the pres- 
sure increases. It permits a plurality 
of rings in shallow stuffing boxes, as 
illustrated, which would not ordinar 
ily accommodate a suitable number of 
rings of ordinary packing. The No. 
430 Chevron packing is furnished in 
ring sets only. Top and_ bottom 
adapter rings conforming respectively 
to the bevel of the gland and stuffing 
box are furnished. 

For high-temperature service, a 
No. 530 packing of similar design, 
but constructed of special heat-resist 
ing materials, can be furnished. 


“Udyblack” 
Ornamental Finish 


The Udylite Company, 
3220 Jellevuc \venue, Detroit, 
Mich., has announced the “Udyblack”’ 
finish, which is particularly adaptable 
to articles of ornamental iron and to 
cast and sand-blasted surfaces. It 
will produce either a jet black or a 
steel gray high-lighted 
bright Udylite, depending on the 


Process 


against a 
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method of relieving. The coating 
consists of a black powder which can 
be easily wiped off. Underneath the 
powder there is a thin steel-gray coat 
ing, which adheres well to the Udylite 
coating. The coating does not ac 
celerate the corrosion of Udylite. 


Brevolite 
No. 700 and “Brevo Bake” 
Undercoats 


Unusual color effects are achieved 
with either of two undercoats an 
nounced by the Brevolite Lacquer 
Co., North Chicago, Ill. These un- 
dercoats are followed with a coat of 
clear crystal lacquer. The unusual 
color effects are obtained from the 
dark-tinted undercoats 
showing through. 

“Brevo Bake” un 
dercoat is obtainable 
in all colors. This 
undercoat is reduced 
with the “Brevo Bake’”’ 
thinner and baked at 
275 to 300 deg. F. for 
one to two _ hours. 
Over this the clear 
Kristokrak lacquer is 
sprayed or dipped. 
This produces an un- 
usual finish and is for use on metals 
or ceramics. 

The No. 7OO undercoat is for use 
on wood, fiber, or other porous sub 
stances. This undercoat air dries in 
about two hours, after which the 
Kristokrak lacquer may be applied. 


Diamond 
Asbestos Packing 


A compact, non-absorbent packing, 
which is resistant to the action of oils 
and gasoline, has been placed on the 
market by The 
Company, Inc., 


Diamond Rubber 
\kron, Ohio. This 
approximately 85 
per cent of long-fibre asbestos, and 
124 per cent of rubber It 1s made 
in a 


packing contains 


cross-laminated construction 
having an average tensile strength in 
each direction of 5,000 Ib., and in 


single - ply 


construction (straight 
grain) having a tensile strength of 
approximately 7,500 Ib. with the 
erain, and 2,250 lb. across the grain 
Under a compression test this sheet 
failed at a load of 40,000 to 45,000 Ib 
The packing is furnished in thick 
nesses of »); to + in. and is of a mot 
tled cream color 











Daun-Walter 
Motor Enclosure 


For prevention of accumulation of 
dust and moisture on motors, the 
Daun-Walter Company, Milwaukee, 
Wis., has announced a corrugated 
copper cover having steel end walls 
and a supporting baseplate. At one 
end of the enclosure are provided a 
cooling fan and an outside combina- 
tion guard and air deflector. The 





cooling fan is mounted on the end of 
the motor shaft away from the pul- 
ley by means of a special shaft 
adaptor. By means of the fan and 
the air deflector, outside air dis- 
charges over the outside areas of the 
deep-fin corrugated copper construc- 
tion over the motor, thereby carrying 
off the heat from the interior. The 
base plate is of heavy steel in which 
the motor is placed and prevents the 
entrance of dirt and moisture from 
below. The complete enclosure is so 
designed as to permit mounting on 
motor slide rails for belt adjustment. 

The enclosure is made for all open- 
frame motors in sizes from 5 to 100 


hp., and for d.c. motors from 5 to 
100 hp. 


“Eraydo” 
Zinc-Base Alloy 


A non-magnetic, white-metal alloy 
is being offered under the trade name 
of ‘“Eraydo” by the Illinois Zinc 
Company, 332 South Michigan Ave., 
Chicago, Ill. This zince-base alloy 
contains 97 per cent zine and addi- 
tions of copper and silver. Silver 
tends to reduce stray currents induced 
in radio-chassis shields. The tensile 
strength is approximately 50,000 Ib. 
per sq.in., and the electrical resist- 
ance per circular mil ft. is 30 ohms. 
The alloy is capable of taking a 
bright high polish or dull satin finish 
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without the use of any plating, and ‘| 
may be lacquered or enameled. Usu- su 
ally sheets or rods are supplied, but tik 
the material can be hot forged. Be- pl 
cause of the high zinc content, Eraydo al 
alloy can be machined, punched, te 
drawn or extruded with ease. It can re 
also be soldered easily at low heat. 1S 

pe 

pl 

Cutler-Hammer DY 
Reversing Starter Providence, R. I. This No. 4 pump 

for Small Motors has been added to the line compris- V 

ing the Nos. 1, 2 and 3 geared pumps L 

An across-the-line type of revers- It has a capacity of 15 gal. per min. | 
ing starter for d.c. and a.c. polyphase at 500 r.p.m., and has a correspond- 

motors up to 3 hp. has been an- ing increase in discharge of 3 gal. hi 

nounced by Cutler-Hammer, Inc., per min. for each 100 r.p.m. increase 7; 

205 N. 12th St. Milwaukee, Wis. up to a maximum of 30 gal. per min st 

at 1,000 r.p.m. Suction and dis- Ce 

charge ports are of 11-in. pipe size a 

for adequate flow. re 

The No. 4 pump is of the same al 

design and construction as the smaller is 

sizes in the line. It is particularly a 

adaptable as a coolant pump for ma re 

chine tools, as its volume permits of d 

a copious supply of coolant, either ti 

under pressure or where a cascacd te 

is desired. For larger machinery it C 

is suitable as a lubricating pump. a 

Where a complete power unit is re p 
quired, the pump may be furnished 

electrically driven. v 

These starters are designed for use : 

with motors on hoists, lifts, small Westinghouse 


machine tools, and other equipment 
where an intermittent-duty, reversing 
starter is required. Reversing is ac- 
complished by means of two mechan- 
ically interlocked magnetic contac- 
tors, which are controlled from a re- 
mote point by means of a separate 
push-button master station. 

Over-all size of the starter is 
775 in. wide by 87% in. high by 44% in. 
deep. The contactors are of three-pole 
design, and silver-to-silver contacts 
reduce arcing and pitting. The two 
types furnished are as follows: Type 
SRA, arranged for two-wire control 
only and with a maximum capacity of 
1 hp., and type SRB for either two- 
or three-wire remote control and with 
a maximum capacity of 3 hp. 


Brown & Sharpe 
No. 4 Geared Pump 


A geared pump of larger capacity 
than formerly manufactured has been 
placed on the market by the Brown 
& Sharpe Manufacturing Company, 





Type C Explosion-Tested 
D.C. Linestarter 


A magnetic starter recently de- 
veloped by the Westinghouse Electric 
& Manufacturing Company, East 
Pittsburgh, Pa., is for linestarting 


I 
from 1 to 5-hp., 230 and 550-volt 
motors on applications requiring the 


uw, &. 


sureau of Mines approval as 
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“permissible” equipment, and is thus 


suitable for hazardous plant loca- 
tions. This magnetic starter is ex- 


plosion-tested and is provided with 
an inverse time-limit overload pro- 
tection supplied by a thermal overload 
relay. Fused short-circut protection 
is obtained by a fuse connected in the 
positive lead. Low-voltage protection 
prevents unsupervised starting. The 
push-button is operated by plungers. 


Vickers 
Hydraulic Relief Valve 


A hydraulic relief valve (balanced) 
has been announced by Vickers, Inc., 
7742 Dubois St., Detroit, Mich. In- 
stead of the customary spring-loaded 
construction, the valve is operated by 
a piston that is in hydraulic balance 
regardless of the initial oil pressure 
and the pressure for which the valve 
Consequently, it is sensitive 
and accurate throughout the pressure 
range. The valve can be installed 
directly in the line and in any posi- 
tion. This eliminates the customery 
tee and results in a neater and more 
compact installation. Longer life is 
assured by the alloy steel working 
parts that are hardened and ground. 

\ hydrocone-shaped valve prevents 
wire drawing and_ eleminates oil 
foaming, which aerates the oil. The 
valve is non-surging and the opera- 
tion is quiet since the balanced piston 


is set. 





prevents chatter. Turning the ad- 
justing screw will vary the pressure 
from one extreme to the other. 

"he valve is made in two sizes for 
3- and 14-in. pipe connections, and 
the capacities are 0 to 15 gal. per min. 

10 to 40 gal. per min., respec- 
tively. The pressure range for both 
vaives is from 0 to 2,000 Ib. per sq.in. 





“Hipernik” 
Iron-Nickel Alloy 


Announced as the most magnetic 
alloy so far discovered by the West- 
inghouse Electric & Manufacturing 
Co., East Pittsburgh, Pa., ‘“Hipernik” 
is 160,000 times as magnetic as air 
and thirty times that of open-hearth 
steel, and the hysteresis loss is one- 
sixth that of silicon iron. This 40- 
iron-60 nickel alloy obtains its high 
properties from special refinement by 
annealing in a hydrogen atmosphere. 
The material has high ductility and is 
non-corrosive. Its use has improved 
radio receivers and sound-amplifying 
systems. Instrument transformers 
have been made smaller, more effi- 
cient, and more accurate when the 
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Annealed “Hipernik,” showing 


the large crystals, each made 
up of iron and nickel atoms 


arranged symmetrically in a 


cubical lattice 


cores are made of the alloy. Hipermk 
is being produced on a commercial 
basis by the American Rolling Mill 
Company, Middleton, Ohio. 


PUBLICATIONS 


FOR THE ENGINEER'S LIBRARY 


ALLEN-BRADLEY BULLETINS. The 
Allen-Bradley Co., Milwaukee, Wis., 
has issued a new set of bulletin sheets 
and price sheets for incorporation in 
the loose-leaf binder furnished. 


3ALL BEARINGS, PRELOADED. SKF 
Industries, Inc., 40 E. 34th St., New 
York, N. Y., has issued bulletin No. 
203 on preloaded ball bearings for pre- 
cision spindles. After reviewing the 
methods for preloading ball bearings, an 
analysis is given of the deflection and 
stresses involved and the action of the 
bearing under axial load. Typical ap- 
plications to machine tool spindles, such 
as lathes, grinders, and milling ma- 
chines, are described with the aid of 
cross-sectional views. 

3ALL-BEARING LoAp COMPUTATION 
MANUAL. The Strom Bearings Co., 
4535 Palmer St., Chicago, Ill, has 
issued a booklet “Strom Ball Bearing 
Load Computation Manual” for engi- 
neers and designers. It simplifies the 
methods of calculating the load imposed 
on a bearing by various types of gears 
and drives. ,It is written very com- 
pactly and so as to make for ready 
reference. 


BEARINGS. The Robins Conveying 
Belt Co., 15 Park Row, New York, 
N. Y., has issued bulletin No. 81 on the 
“Robins-Jones Bearing,” recently de- 
scribed in these pages. Various applica- 
tions, specifications, and results of tests 
are included. 

CARNEGIE HANpDBooK. The Carnegie 
Steel Co., Pittsburgh, Pa., and the Illi- 
nois Steel Co., Chicago, Ill., have pub- 
lished a “Pocket Companion—Abridged 


Edition 1931,” giving advance informa- 
tion on certain changes in the series 
of CB Sections. ( omplete data pertain 
ing to CB Sections, American Standard, 
and other structural sections. 


CHAIN. The American Chain Co., 
Inc., Bridgeport, Conn., has compiled a 
booklet of information on ‘Weldless 
Coil Chain and Attachments,” which is 
profusely illustrated throughout with 
actual-size illustrations. 

CuHain. The Baldwin - Duckworth 
Chain Corporation, Baldwin Division, 
Worcester, Mass., has available Bulletin 
No. 41 and price list as of April 1 on 
“Baldwin Stock Prockets with Integral 
Hubs” and roller chain drives from 
stock. Baldwin stock sprockets cover 


all pitches of chain from 3% to 2 in. 


Crutcues. The Carlyle Johnson 
Machine Co., Manchester, Conn., now 
has available a circular on its single 
and double clutches and single clutch 
with pulley, showing a wide variety of 
applications and the construction. 

HEATING ELEMENTS AND Units. The 
Harold E. Trent Co., 618-640 N. 54th 
St. at Poplar, Philadelphia, Pa., is dis- 
tributing leaflet TA-30 on its ‘Electric 
Heating Elements and Units,” giving 
descriptive material and dimensions. 

LUBRICATION Device. The Ideal 
Lubricator Co., Packard Bldg., Phila 
delphia, Pa., has published a_ booklet 
entitled “The Ideal System of Lubrica 
tion,” describing its automatic and con 
stant lubricating system and showing 
various applications. 

Monet METAL & NIcKEL. The In 
ternational Nickel Co., Inc., 67 Wall 
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PUBLICA TIONS 


(CONTINUED) 


st., New York, N. Y., has issued a 
bulletin entitled “Engineering Metals 
for the Process Industries,” which con- 
tains considerable information published 
in Chemical é& Metallurgical Engineer- 
ing on the application of Monel metal 
and nickel to process equipment. 


MotyrpENuM. The Fansteel Products 
Co., Inc., North Chicago, IIl., has pre- 
pared Technical Data Bulletin RN-17 
on the technical characteristics of 
molybdenum compared to other metals 
such as tantalum, tungsten, platinum, 
copper and nickel. Weight data for the 
material in sheet and wire forms as 
well as the electrical resistance of the 
material in wire forms are also given. 

Morors. The Louis Allis Co., Mil- 
waukee, Wis., has available two bulle- 
tins on motors as follows: Bulletin 
SOOA, superseding bulletin 500, on 
Multi-Speed motors; and bulletin 508A, 
superseding bulletin 508, on “Explo 
sion-Proof” fan-cooled motors. 

Motors. The Westinghouse Electric 
& Manufacturing Co., East Pittsburgh, 
Pa., has announced publication of leaflet 
20385-A on type CS squirrel-cage in- 
duction motors, describing the new 
\W-frame motor, which has interchange- 
able mechanical and electrical parts for 
building a range of types. 

Morors, Caracttor-Typrr. The Uni- 
versity of Michigan, Colleges of Engi- 
neering and Architecture, Department 
of Engineering Research, Ann Arbor, 
Mich., has published a booklet entitled 
“The Design of Capacitor Motors for 
Sest Starting Performance,” by Ben- 
jamin F. Bailey. The price is $0.50. 

Morors, SQurRREL-Cace. The Wag- 
ner Electric Corporation, 6400 
Plymouth Ave., St. Louis, Mo., is dis- 
tributing Bulletin No. 165 on squirrel- 
cage motors, which discusses seven 
distinct types, comparing them as to 
their starting torques, starting currents 
and costs. The bulletin also illustrates 
and describes construction details and 
optional mechanical features. 


NICKEL SILVER. The Riverside Metal 
Co., Riverside, N. J. (Burlington 
County), has issued a fine brochure giv 
ing the various nickel-silver alloys pro 
duced, their characteristics and their 
uses. Much information is given on 
the strip, sheet, blanks, bars, wire, rod, 
and the machining properties. 

PERMITE CATALOGS. Aluminum In- 
dustries, Inc., Cincinnati, Ohio, has pub- 
lished three catalogs as follows: Per- 
mite Alloy Parts; Permite Semi-Steel ; 
and Permite Diachrome Catalog. 

PrHorTroGRAPHy. The Eastman Kodak 
Co., Rochester, N. Y., is now publishing 
“Applied Photography” a magazine 
addressed to executives in charge of 
advertising, sales, research, and engi- 


neering of industrial concerns, the scope 
including all industrial applications of 
still and motion pictures, photomicro- 
graphy, radiography, and other forms of 
photography. 


Pirtow BLockKs AND SHAFT HANG- 
ERS. SKF Industries, Inc., 40 E. 34th 
St., New York, N. Y., has published a 
bulletin entitled “SKF” Ball and Roller 
3earing Pillow Blocks and_ Shaft 
Hangers.” Complete descriptions, spec- 
ifications and sizes available are in- 
cluded. 

Pier. The Republic Steel Corpora- 
tion, Republic Building, Youngstown, 
Ohio, has issued a booklet entitled ‘“Ton- 
can Iron Pipe for Permanence,” which 
is a 64-page booklet illustrating instal- 
lations and applications of copper-mo- 
lybdenum iron alloy pipe. Several typi- 
cal examples of service under unusually 
severe conditions are also given. 

PORCELAIN ENAMEL. The Porcelain 
Enamel Institute, Inc., 612 No. Michi- 
gan Ave., Chicago, IIl., has published 
a booklet “What You Should Know 
About Porcelain Enamel,” stressing the 
advantages of this material as a finish 
on household and other equipment, and 
giving information on how it is manu 
factured and fused into an iron or steel 
base. 


Pumps. The Brown & Sharpe Man 
ufacturing Co., Providence, R. I., has 
issued a circular on the complete line 
of pumps manufactured, including 
geared, vane, and centrifugal types. 
Engineering data and other useful refer- 
ences are included. 


Pyrometers. The Brown Instrument 
Co., Philadelphia, Pa., has published 
Catalog No. 1101 featuring the line of 
potentiometer pyrometers recently de- 
scribed in these pages. It gives a 
concise description of more than 59 
new features. 

Resins. The Bakelite Corporation, 
247 Park Ave., New York, N. Y., has 
published a booklet entitled “Bakelite 
Synthetic Resins for Quick-Drying 
Durable Finishes,” describing the three 
classes of resins manufactured, their 
properties, and various finishes made 
from them. 


Screws, SeELF-Tappinc. The Parker 
Kalon Corporation has published new 
information in its booklet, “Why Self- 
Tapping Screws make stronger as well 
as cheaper fastenings.” particularly on 
the security of metallic fastenings made 
with these screws. 

Setscrews & Capscrews. The Bris- 
tol Co., Waterbury, Conn., has avail 
able Catalog No. 825 on “Bristo” safety 
setscrews and capscrews, giving the 
sizes, list prices, shipping weights, pic- 
torial representation of various appli- 
cations, and accessory tools. 
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SHEET Iron. The Republic Ste 
Corporation, Republic Building, Young 
town, Ohio, has published a 64-page 
lustrated booklet,  ‘‘Sheet-Iron — 
Primer,” telling in non-technical lai 
guage the story of iron-working an 
describing step by step, the moder 
commercial practice of sheet rolling. 

STEELS. The Republic Steel Corp 
ration, Republic Building, Youngstow: 
Ohio, has issued a_ booklet entith 
“Agathon Alloy Steels,’ comprising 132 
pages of recent and authoritative dat 
on alloy steels. Complete instructio1 
for heat-treatment of these steels ar 
given in convenient chart form. 

STEELS, Corros1onN- AND Heat-ki 
SISTANT. The Subsidiary Manufactu 
ing Companies of the United States 
Steel Corporation, Pittsburgh, Pa., have 
issued a finely illustrated booklet o1 
“USS Stainless and Heat-Resisting 
Alloy Steels” manufactured by the fiv 
units. These steels are now available 
in finished and semi-finished product 
and are all of the relatively low-carbor 
tvpe as distinct from the staink 
cutlery grades. The composition, physi 
cal properties, resistance to corrosion 
and heat, and manufacturing data 
included. 


TANTALUM. The Fansteel Products 
Co., Inc., North Chicago, Ill., has pre 
pared an illustrated bulletin on tantalum 
in the process industries, stressing its 
inertness to the common acids and 


alkalies. A new electro-fabricated tai 
talum tubing is also described. In 


Technical Data Bulletin RN-16 the 
company supplies more specific informa 
tion of the corrosion resistance of ta! 
talum and weight data for rod, sheet 
and wire forms. A summary ot 
technical characteristics of tantalum and 
other metals is also given. 


Truck  Bopies. The Aluminun 
Co. of America, Pittsburgh, Pa., has 
prepared a bulletin, “Alcoa Aluminun 
for Truck Bodies,”’ consisting of && 
84x1l-in. pages giving the operating and 
weight-saving data on truck bodies ot 
aluminum, together with material on the 
fabrication. 


Vatves, Fuer Orr. The Automat: 
Temperature Control Co., Inc., 34 East 
Logan St., Philadelphia, Pa., has issued 
bulletin No. 50 describing its oil 
regulating valve and illustrating seve! 
of its features. 

V-Betts. The L. H. Gilmer ( 
Tacony, Philadelphia, Pa., has issu 
a 84-page, 84x 11-in. V-belt catal 
which comprises two sections. The fit 
section is devoted to theoretical 
practical illustrations of \-belts 
their operation in multiple dri 
and the second is an engineering d 
section. 


+47 
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Wirinc Devices. The Eccn 


Electric Products Co., 4554 Broadw 

Chicago, Ill., has published a_ book! 
entitled “Economy Red Cap Insulator 
a handbook of industrial wiring ap] 
ances, describing insulators develoy 
exclusively for use with crane, h 

and monorail installaticns. 
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Determination of Chain Lengths 

















T CAN be shown that all formulas 
for the calculation of chain lengths 
are based upon some false assump- 
tion and are therefore approximately 
correct only within the range of num- 
bers of teeth ordinarily used in 
sprockets. All can be shown to be 
incorrect when tested for sprockets 
with a low number of teeth and short 
centers. The following formula 
gives accurate results for practically 
all cases: L = 2C + 4 (N, + QN,) 
+ K in which: 
i = length of chain in pitches 
( = center distance in pitches 
N,= number of teeth in larger wheel 
N,— number of teeth in smaller 
wheel 
K = value as given by chart (on 
the following page) corre- 
sponding to the given values 
of C and (N, — N,). 
Example: Let it be required to 
find the length of a chain in pitches, 
when: 


C = 15.67. 
N, = 33. 
N. = 16. 


Reterring to the chart, we have 
(N,—N,) 33 — 16 17. The 
value of K corresponding to C 
15.67 and (N, —N,) 17 is given 
on the chart as 0.5 (approximately ), 
as shown by the dashed line. 


Hence: 
] 2 15.67 + 4 (33+ 16) 
ee 
31.34 + 24.50 +- 0.5 56.34 
pitches 


As a chain must contain an in- 
tegral number of links, the nearest 
whole number above the calculated 
value of L must be used. This means 
that the chain is actually a little too 
long which is generally not a serious 
matter as a little slack in the non- 
driving strand of the chain is to be 
desired. 

To avoid the use of an offset link, 
it is necessary to have an even num- 
ber of pitches in the chain. This 
may necessitate the use of a still 
longer chain and perhaps make it 
desirable to change the center dis- 
tance, if possible, to suit the chain 
length. 

Sometimes it is required, as in 
motorcycles and most vertical drives, 
that the center distance be calculated 


for a given chain length so that when 


the chain is new there shall be prac- 
tically no slack. 

If, in the above example, the cen- 
ter distance is unalterable, 57 pitches 
must be used. Since this is an odd 
number, the chain must contain an 
offset link. The chain length will be 
57 P = 854 in. 

To find the center distance that 
will allow no slack in the chain and 
not require an offset link, the chain 
length, in the example given, would 
then be taken as 56 pitches and the 
center distance calculated, using the 
following formula: 





V GL—N,—N.)j'—M(N,—N,)y 


The value of M in the above equa- 
tion may be found from the accom- 
panying table after determining: 


L—WN 56 — 1¢ 
Sh acer oe ae 20 
N,—N, 33—106 
From the table: 
M = 0.8126. Substituting in the 


above equation : 

C = 15.513 pitches. 

The center distance in inches will 
then be 15.513 & 15 23.270 in. 

It is sometimes necessary, in order 
to design for minimum velocity vari- 
ation, to calculate the tangential dis- 
tance, QO, between the two wheels in 
pitches. This is given by the 


equation ‘ 


O \ {aE A 3 ) 


; , N,—N,\? 
C= Vot (“E) 
As an example, let it be assumed 
that the pitch is to be 14 in., and the 
teeth be 16 and 33 as in the previous 
example. Let it be specified further 
that the tangential distance be an 
exact multiple of the pitch in order 
to obtain maximum uniformity in 
velocity. If the center distance is 
15.513 pitches, the tangential dis 

tance will be: 








pero 17\? 
QO = V (15,513)* —\5 
= 15.332 pitches. 
3y our premise, Q must be re- 
duced to 15 pitches. The required 
center distance will then be: 


oe ‘tay 
( y (is + an 
= 15.184 pitches 
or ( 22.776 in. 

This, of course, has introduced 
some slack in the chain. It is occa 
sionally, but not often, possible to 
find by repeated trials a center dis 
tance that will combine the two con 
ditions of no slack and minimum 
velocity fluctuations in the chain. 


Values of M for Computing Center Distances 


C=. t—N 
Ni—N; M N;—N> M 
10.5051 81061 1.2254 .8283 
5.5101 .81082 1.2080 .8295 
3.8485 .81108 1.1918 .8309 
3.0203 .81144 1.1767 .8323 
2.5254 .81230 1.1626 .8339 
2.1972 .81300 1.1495 .8353 
1.9642 .81390 1.1433 .8360 
1.7912 .81512 1.1373 .8368 
1.6570 .8164 1.1315 .8376 
1.5511 8175 1.1259 .8384 
1.5060 .8183 1.1205 8393 
1.4654 .8191 1.1153 .8402 
1.4286 .8199 1.1102 .8411 
1.3948 .8208 1.1052 .8420 
1.3640 .8218 1.1004 .8429 
1.3361 .8228 1.0958 .8438 
1.3103 .8238 1.0914 .8448 
1.2865 .8249 1.0872 .8458 
1.2646 .8259 1.0832 .8468 
1.2442 .8269 1.0792 .8478 


Contributed by G. M. Bartlett, Professor of Machine Design, 
Consulting Engineer, Diamond Chain and Manufacturing Company 


L—N L—N 


N M Ni—N M 


Z| 


1.0753 .8489 1.0204 .8762 
1.0714 .8500 1.0185 .8780 
1.0679 .8511 1.0167 .8798 
1.0644 .8522 1.0150 .8817 
1.0610 .8534 1.0135 . 8837 
1.0576 .8546 1.0121 8857 
1.0542 .8558 1.0107 .8878 
1.0511 8570 1.0094 .8900 
1.0482 .8583 1.0082 .8923 
1.0456 .8596 1.0070 .8946 
1.0429 .8610 1.0059 .8970 
1.0403 .8624 1.0049 .8995 
1.0377 .8638 1.0039 .9022 
1.0352 .8653 1.0030 .9050 
1.0328 .8667 1.0022 .9080 
1.0305 .8681 1.0015 .9112 
1.0283 .8696 1.0009 .9146 
1.0262 .8712 1.0005 .9182 
1.0241 8728 1.0002 .9224 
1.0222 .8745 1.0000 .9271 
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Determination of Chain Lengths 





Center Distance (in Pitches) 
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Curves are 
- values of “K” 
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Contributed by Manius Gottlieb, Designing Engines 
Westinghouse Electric & Manufacturing Compa: 
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